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PEPHDIC COMPOUNDS AS CYSTEINE PROTEASE INHIBITORS 



Field of the Invention 

The present invention is directed to compounds that are inhibitors of cysteine 
proteases, in particular, cathepsins B, K, L, F, and S and are therefore usefol in treating 
diseases mediated by these proteases. The present invention is directed to pharmaceutical 
compositions comprising these compounds and processes for preparing them. 

State of the Art 

Cysteine proteases represent a class of peptidases characterized by the presence of a 
cysteine residue in the catalytic site of the enzyme. Cysteine proteases are associated with 
the normal degradation and processmg of proteins. The aberrant activity of cysteine 
proteases, e.g., as a result of increased expression or enhanced activation, however, may have 
pathological consequences. In this regard, certain cysteine proteases are associated with a 
number of disease states, including arfliritis, muscular dystrophy, inflammation, tumor 
invasion, glomerulonephritis, malaria, periodontal disease, metachromatic leukodystrophy 
and others. For example, increased cathepsin B levels and redistribution of the enzyme are 
found in tumors; thus, suggesting a role for the enzyme in tumor invasion and metastasis. In 
addition, aberrant cathepsin B activity is implicated in such disease states as rheumatoid 
arthritis, osteoarthritis, Pneumocystis carinii, acute pancreatitis, inflammatory airway disease 
and bone and joint disorders. 

The prominent expression of cathepsin K in osteoclasts and osteoclast-related 
multinucleated cells and its high collagenolytic activity suggest that the enzyme is involved 
in ososteoclast-mediated bone resorption and, hence, in bone abnormalities such as occurs in 
osteoporosis. In addition, cadiepsin K expression in the lung and its elastinolytic activity 
suggest that the enzyme plays a role in pulmonary disorders as well. 

Cathepsin L is implicated in normal lysosomal proteolysis as well as several disease 
states, including, but not limited to, metastasis of melanomas. Cathepsin S is implicated in 
Alzheimer's disease and certain autoimmune disorders, including, but not limited to juvenile 
onset diabetes, multiple sclerosis, pemphigus vulgaris. Graves' disease, myasthenia gravis, 
systemic lupus erythemotasus, rheumatoid arthritis and Hashimoto's thyroiditis. In addition, 
cathepsin S is implicated in: allergic disorders, including, but not limited to asthma; and 
allogeneic immune rqjonses, including, but not limited to, rejection of organ transplants or 
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tissue gcafis. 

Another cysteine protease, Cathepsin has been found in macrophages and is 
possibly involved in antigen processing. It is believed that Cathepsin F in stimulated lung 
macrophages and possibly other antigen presenting cells could play a role in airway 
inflammation (see G. P. Shi et al, J. Exp, Med. 2000, 191,1 177) 

In view of the number of diseases wherein it is recognized that an increase in cysteine 
protease activity contributes to the patiiology and/or symptomatology of the disease, 
molecules which inhibit the activity of this class of enzymes, in particular molecules which 
inhibitor cathepsins B, K, L, F, and/or S, will therefore be useful as therapeutic agents. 

SUMMARY OF THE INVENTION 
(1) In one aspect, this invention is directed to a compound of Formula (la) or (lb): 



(to) Ob) 

IS wherein: 

Eis: 

(i) -C(R*)(R*)X* where X* is -CHO. -C(R')(R'')CF3, 
-C(R')(R*)CF2CF2R', -C(R')(RV"'. -CH=CHS(0)2R*'*, -C(R')(R^)C(R'')(R'')0R"', 
-C(R')(R*)CH20R"', -C(R'')(R*)C(R^)(R"')R'°. -C(R')(R*)CH2N(R")S02R'°, 
20 -C(R')(R*)CF2C(0)1SIR'°R", -C(R^)(R*)C(0)NR"*R", -C(R'')(R'')C(0)N(R")(CH2)20R". or 
-C(R')(R*)C(0)N(R")(CH2)2NHR"; 
where: 

R' is hydrogen or (Ci^)alkyl; 

R* is hydrogen, (Ci^i)alkyl, cyano, -X*NR"r'^ -XW^C(0)R'^ 
25 -XW^C(0)OR*^ -XW^C(0)NR'*'R'* -XW^(NR*^)]SIR»*R'*, -X^OR", -X^SR", 
-X^C(0)0R", -X^C(0)R", -X^0C(0)R", -X^C(0)NR"r'^ -X^S(0)2NR"r'^ 
-X^*^S(0)2R", -X^P(0)(OR'^)OR'^ -X^0P(0)(0R")0R*^ -X^S(0)R'*, -X^S(0)2R", 
-R", -X^OR", -X*SR", -X'S(0)R", -X^S(0)2R", -X2C(0)R", -X^C(0)0R*', -X^0C(O)R'^ 
-X*NR"r", -X^"C(0)R", -XW^C(0)0R", -X^C(0)NR'*R", -X*S(0)2NR'^", 
30 -X^"S(0)2R'*, -X^NR'^C(0)NR'*R'^ or -XW^C(NR'^)NR'*r" where X^ is (C,. 
6)alkylene; R'^ R'**, R'* and R'** at each occmzence independently is hydrogen or 
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(Ci^)alkyl; is hydrogen, (Ci^)all£yl or halo-substituted(CM)alkyl, R** is (Ci^)alkyl or 
halo-substituted(Ci^)alkyl; and R'^ is (C3-io)cycloalkyl(Co-6)alkyl, 
hetero(C3.io)cycloaIkyl(Co.3)alkyl, (C6-io)aiyl(CV6)alkyl, hetero(C5.io)axyl(C(w)aIkyl, 
(C9.i2)bicycloaiyl(Co^)alkyl orhetero(C8-i2)bicycloaiyl(Co^)alkyl; or 

and R^ taken together with the carbon atom to which both and R^ are attached 
form (C3^)cycloa]]sylene or hetero(C3^)cycloal]Qrlene wherein said cycloaUgrlene and 
heteiocycloalkylene may be substituted further with 1 to 2 radicals independently selected 
fiiom (Ci^)alkyl, cyano, halo, halo-substituted(CM)alkyI, nilio, -X^^^*^, 
-XW^C(0)R^^ -X^^^C(0)OR^^ -X^^*C(0)NR'^R^^, -X^^**C(NR^*^)NR^^^^ 
-XW^ -X'SR", -X^C(0)OR'^ -X^C(0)R", -X^0C(0)R", -X^C(0)NR**^l^^ 
-X'S(0)2NR^^^^ -XW^S(0)2R", -X^(0)(0R^^0R^^, -X^0P(0)(0R*^0R^^ 
-X^S(0)R^^ and -X^S(0)2R^* where X^ is a bond or (Ci^)alkylene; R^^ R^**^, R^* and R^*^ at 
each occurrence independently is hydrogen or (Ci^)all(yl; R^^ is hydrogen, (Ci^)all^l or 
halo-substituted(Ci^)alkyl, and R^^ is (Ci^)alkyl or halo-substitated(Ci4)aIkyl; 

R' is hydrogen or (CM)alkyl; 

R^ is hydros or 

R^ and R^ together form oxo; 

R' is hydrogen, halo, (CM)alkyl, (Cs.io)aiyl(Co^)aIkyl or hetero(C5-io)aiyl(Co4)-alkyl; 



and 



R^° is (CM)alkyl, (C6.io)aiyl(C(M5)alkyl, hetero(C4.io)aryl(C(w)alkyl, 
(C4.to)cycloaIkyl(Co^)alkyl orhetero(C4.io)<^cloal^^ and 
R^* is hydrogen or (Ci^)alkyl; or 

(ii) a group of formula (a): 




(a) 



where: 



nis 0, 1, or 2; 
zisOor 1; 
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X* is selected ficom NR*^ S, or O where R^' is hydrogen or (CM)aliyl; and 

is -0-, -S-, -SO2-, or -NR^- where R^** is selected fiom hydrogen, (Ci^)alkyl, 

-X^C(0)0R22, .X^C(0)NR^R^, -X^S(0)2NR"R^, -X^TOR^, -X^S(0)2R^, -R^, 

-X*C(0PR^, -X^C(0)NR^R^, -X^S(0)2NR^R'^, -X^C(0)R^ and -X*S(0)2R^ m which 

5 X^ is a bond or (Ci^)alkylene; R^ and R^* at each occurrence independently is hydrogen or 

(Ci^)alkyl; R^ is hydrogen, (Ci-6)alkyl or halo-substituted(Ci-6)allqrl, R^ is (Ci^)alkyl or 

halo-substituted(Ci-6)alkyl, and R^ is (C3.io)cycloalkyl(C(K6)alkyl, 

hetero(C3.io)cycloaIkyl(Co-3)alkyl, (C6-io)aiyl(Co^)alkyl, hetero(C5-io)aryl(C^6)alkyl, 

(C5.i2)bicycloaryl(Co^)alkyl or heteK)(C8-i2)bicycloaryl(Co-6)allq^l provided that when R^ is 

10 hydrogen, then both X^ and X^ are not -0-; 

R^ is as defined above; 

and furthermore within E any cycloalkyl, heterocycloalkyl, aryl or heteroaiyl noiay be 
substituted with R' selected fi:om -R^, -XW^ -X^SR^, -X^S(0)R^, -X'S(0)2R^, 
-X^C(0)R^, -X^C(0)OR^, -X^OC(0)R^, -XW^", -X^NR"C(0)R^*, 

15 -X^NR^C(0PR^^ -X''C(0)NRV, -X^S(0)2NR^^^^ -XW^S(0)2R^, 

-X^NR^C(0)]SIR^^"" and -X^NR"C(NR^*)NR^"^ and wherein E and R* may be 
substituted further with 1 to S radicals independently selected firom (Ci^)a]^I, cyano, halo, 
halo-substituted(CM)alkyl, nitro, -XW*R^^ -X WC(0)R^", -XW*C(0)OR^^ 
-X®NR^C(0)NR^*'R^, .X*NR^C(NR^^)NR^^^', -X*OR^, -XW^ -X^C(0)OR^, 

20 -X*C(0)R^, -X^OC(0)R^, -X*C(0)NR^*R^", -X^S(0)2NR^^^^ -XW^S(0)2R^, 

-X^(0)(OR^*)OR^^ -X**OP(0)(OR^')OR^^ -X**S(0)R^*^ and 

-X*S(0)2R^ wherein X'' and X* are independently a bond or (Ci-6)alkylene; R^** is 

(C3-io)cycloalkyl(C(M)alkyl, hetero(C3-io)cycloalkyl(Co.3)alkyl, (C6-io)aryl(Co^)aIkyl, 

ft 

heteio(CMo)aiyI(C(M)aIkyl, (C9.i2)l>icycloaiyl(Ca«)a]]cyl or hetero(Cg.i2)bicycloaiyl- 
25 (CM)alkyl, R", R"», R"^. R^*, R^», R^"* and R^" at each occuirence independently is 

hydio^ or (Ci^aDcyl, R*' is hydros (Ci^)alkyl or ]ialo-substituted(Ci4)a]k/l, and R'" is 
(CM)alkyl or halo-substitated(Ci4)a]kyl; 

R' is (Ci.io)allqrl or -C^'')(R^^)X' wherein R" and R** are independently hydrogen 
or (CM)aIkyl and X* is selected fiom-X'WR^^ -X' W^C(0)R^^ -X"*NR"C(0)0R'^ 
30 -X' WC(0)NR'^''^ -X"*NR"C(NR'*0NR'^'11^^ -X"*0R^, -X^SR'^, -X'^CCOPR", . 
-X'»C(0)R'^. -X'°OC(0)R", -X'"C(0)NR^^r3^ -X"'S(0)2NR'^^^ -X' Ws(0)2R'^ 
-X"^(0)(0R^^)0R"», -X"'OP(OXOR^^)OR^^ -X"C(0)R^, -X' W^C(0)R^, 
-X'^SCOR'*. -X'**S(0)2R**, -R". -X"'OR^^ -X^SR", -X'°S(0)R", -X"*S(0)2R'^ 
-X"'C(0)R". -X'"C(0)0R''. -X"OC(0)R'^ -X'W'r''. -X*»NR''C(0)R'', 
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-X' W^c(0)OR^^ 'X^^c(q)miV, -x^^siOhmiV, -x* Ws(0)2R^, 

-X^*^^C(0)NR^^'R^^ and-X^ W^C(NR^^*)NR^^**R^^ wherein X^^ is a bond or 
(Ci^)al]grlene; R^^, R^^^ R^^**, and R^^ at each occurrence independently is hydrogen, 
(Ci^)alkyl or halo-substituted(Ci^)alkyl; R^ is (Ci^)alkyl or halo-substituted(Ci^)aIkyl; and 
5 R" is (C3-io)cycloalkyl(C<K6)alkyl, hetero(C3.io)cycloalkyl(Co-3)alkyl, (C6.io)aryl(C(w)aIkyl, 
hetero(C5-io)aryl(C(K6)alkyl, (C9.io)bicycloaryl{C(«)alkyl or 
hetero(C8.io)bicycloaryl(C(K6)alkyl; 

wherein wifhin R^ any alicyclic or aromatic ring system is unsubstituted or substituted 
further by 1 to 5 radicals independently selected from (Ci-6)alkyl, (Ci^)alkylidene, cyano, 

10 halo, halo-substituted(CM)alkyI, nitro, -X"NR^^^ -X"NR^^C(0)R^^ 

-X"NR^^C(0)0R^^ -X"NR^^C(0)NR^*^R^, .X"NR^^C(NR^*^NR^^^^ .X**OR^^ 
-X"SR^^ -X"C(0)OR^^ -X"C(0)R^^ -X"OC(0)R^^ -X"C(0)NR^^^ 
-X"S(0)2NR^^^^ .X"NR^^S(0)2R^^ .X"P(0)(0R^^0R^^ -X"OP(0)(OR^^OR^^ 
-X"NR^*^C(0)R^^ -X"S(0)R^^ -X"C(0)R^^ and-X"S(0)2R^^ and/or 1 radical selected 

15 from -R^^ -X"OR^^ "X^^SR^^ -X"S(0)R^^ -X^2S(0)2R^S -X^^C(0)R^^ -X^^C(0)OR^^ 
-X^^OC(0)R^*, -X^ -X^2nR^^C(0)R^*, -X"NR^*C(0)OR^^ -X"C(0)NR^^*, 

'X^^SiOhmV, -X^ W^S(0)2R^^ -X*^^*C(0)NR^^R^^ and 
-X^^NR^^C(NR^^)NR^^^^ and wifhin R^ any aliphatic moiety is unsubstituted or 
substituted further by 1 to 5 radicals independently selected from cyano, halo, nitto, 

20 .NR''R'^ -N'^C(0)R'^ -NR''C(0)OR^^ -NR^*C(0)NR'^R^^ -NR^^C(NR^'»)NR^''^^^ 
.0R^^ -SR^^ .C(O)0R^^ -C(0)R^^ -OC(0)R^^ -C(0)NR^^^^ -S(0)2NR^^^^ 
-NR^'S(0)2R^^ -P(0)(OR^*^OR^^ -OP(0)(OR^^OR^^ -NR^'C(0)R**, -S(0)R'^ and 
-S(0)2R'*^; wherein X" and X^^ are independently a bond or (Ci-6)alkylene; R^*^, R^*, 
R^, R^^ R^'*, R^^^ and R^**" at each occurrence independently is hydrogen, (Ci^)alkyl or 

25 halo-substituted(Ci^)aIkyl; R^' and R""^ are independently (Ci^)al](yl or 
halo-substituted(Ci-6)alkyl; and R^* is (C3-io)cycloallq^l(C(w)alkyl, 
hetero(C3-io)cycloalkyl(Co-3)alkyl, (C6.io)aryl(C(«)alkyl, hetero(C5.io)aryl(C(K6)alkyl, 
(C9-io)bicycloaiyl(Co-6)allcyl or hetero(Cs.io)bicycloaryl(Ca4)aIkyl, provided that only one 
(CVio)bicycloaryl(Co^)alkyl or hetero(C8.io)bicycloaryl(C(K6)alkyl ring stmcture is present 

30 within R^; 

R^* is hydrogen or (Ci^)alkyl; or 

R^ and R^^ together with the carbon atoms to which they are attached form (C3. 
8)cycloalkylene or hetero(C3.io)cycloaIkylene ring wherem said cycloall^lene ring is 
optionally substituted with one or two substitutents independently selected from (C]^)alkyl, 
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(Ci^)alkoxy, hydroxy, halo, hydioxyalkyl, or keto and said heterocycloalkylene ring is 

optionally substituted with one or two substitutents independently selected from (Ci^)alkyl, 

(Ci-6)alkoxy, hydroxyallqrl, alkoxyalkyl, aminoalkyl, acyl, (C3-io)cycloalkyl(Co^)aftyl, 

hetero(C3.io)cycloalkyl(Co.3)alkyl, (C6.io)aryl(C<M5)alkyl, hetero(C5-io)aryl(C(wi)alkyl wherein 

S said aryl, heteioaryl, and heterocycloalkyl are optionally substituted with one, two, or three 

substitutents independently selected from (Ci^)alkyl, (Ci^)alkoxy, nitro, amino, halo, 

hydroxy, alkylthio, halo-substituted alkyl, halo-substituted aDcoxy, acyl, -OC(0)R^', 

-CXO)NR^^^^ -S(0)2NR^^R'^ -S(0)2R'« or -S(0)2R^<^ where R'\ R^^ R'^\ and R^ are as 

defined above; 

10 R^ is hydrogen, hydroxy, or (Ci^)alkyl; 

R^ is hydrogen, (Ci^)alkyl, (Ci^)alko^gr, aryloxy, (C3^)cycloalkyl, 
{C3^)cycloalkyloxy, aryl, ben2yl, tetrahydronaphthyl, indenyl, indanyl, (Ci- 
6)alkylsulfonyl(CM)alkyl, (C3^)cycloalkylsulfonyl(Ci-6)alkyl, arylsulfonyl(Ci^)alkyl, 
heterocyclic ring selected from azepanyl, azocanyl, pyrrolidinyl, piperidinyl, morpholinyl, 

15 thiomorpholinyl, pqjerazinyl, mdolinyl, pyranyl, tetrahydropyranyl, tetrahydrothiopyranyl, 
thiopyranyl, fiiranyl, tetrahydrofiiranyl, tfaienyl, pynolyl, oxazolyl, isoxazolyl, tfriazolyl, 
imidazolyl, pyridinyl, pyrimiduiyl, pyrazinyl, pyridazinyl, tetrazolyl, pyrazolyl, indolyl, 
benzofriranyl; benzothienyl, benzunidazolyl, benzthiazolyl, benzisoxazolyl, quinolinyl, 
tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl, quinazolinyl, 

20 tetrahydroquinazolmyl, benzoxazolyl or quinoxalinyl, -OR where R is a heterocyclic moiety 
selected from those herein described in this paragraph, or amino; wherein R^ is optionally 
substituted by one, two, or three R**; 

each R* is independently (Ci^)allqrl, (C3-8)cycloallqfl, aryl, tetrahydronaphthyl, 
indenyl, indanyl, pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl, piperazinyl, 

25 indolinyl, furanyl, fliienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, triazolyl, tetrazolyl, pyridinyl, 
pyrimidinyl, pyrazmyl, indolyl, benzofiiranyl, benzothienyl, benzimidazolyl, benztiiiazolyl, 
benzoxazolyl, benzisoxazolyl, quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, (Ci- 
6)alkoxy, (Ci^)haloalkoxy, (Ci-6)alkanoyl, (Ci-6) alkanoyloxy, aryloxy, benzyloxy, (d- 
5)alkoxycarbonyl, aryloxycaibonyl, aroyloxy, carbamoyl wherein the nitrogw atom may be 

30 independenfly mono or di-substituted by (Ci-6)alkyl, aryl, pyrrolidinyl, piperidmyl, 

morpholinyl, thiomorpholinyl, piperazinyl, indolinyl, furanyl, thienyl, pyrrolyl, oxazolyl, 
thiazolyl, imidazolyl, triazolyl, tetrazolyl, pyridinyl, pyrimidinyl, pyrazinyl, indolyl, 
benzofiiranyl, benzotiiienyl, benzimidazolyl, benztiiiazolyl, quinolinyl, isoquinolinyl, 
quinazolii^l or quinoxalinyl, or 



6 



wo 2004/000838 PCTAJS2003/019990 
each is independently (Cu)alkanoylamino, aioylamino, (Ci^)a]kylfliio wherein the 
sulfur atom may be oxidized to a sulfoxide or sulfone, aiylthio wherein the sulfur atom may 
be oxidized to a sulfoxide or sulfone, ureido wherein either nitrogen atom may be 
independently substituted by (Ci-6)a]kyl, aryl, pynrolidinyl, piperidinyl, morpholinyl, 
5 fhiomorpholinyl, piperazinyl, indolinyl, furanyl, fhienyl, pyirolyl, oxazolyl, thiazolyl, 
imidazolyl, triazolyl, tetrazolyl, pyridmyl, pyrimidinyl, pyrazmyl, indolyl, benzofiiranyl, 
benzothienyl, benzimidazolyl, benzfliiazolyl, quinolinyl, isoquinolinyl, qumazolinyl or 
quinoxalinyl, or 

each R* is independently (Ci^)aIkoxycaibonylamino, aryloxycarbonylamino, 

10 (Ci^)-allqrlcafbamoyloxy, arylcaibamoyloxy, (Ci^)allQrlsulfonylamino, aiylsulfonyl-amino, 
aminosulfonyl, (Ci-6)alkylaminosulfonyl, di-(Ci-6)aBq^laniinosulfonyl, arylaminosulfonyl, 
amiio wherein tiie nitrogen atom may be independently mono or di-substituted by (Ci- 
6)a]kyl, aryl, pyrrolidinyl, piperidinyl, morpholinyl, tfaiomorpholinyl, pq)erazinyl, indolinyl, 
furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, triazolyl, tetrazolyl, pyridinyl, 

1 5 pyridinyl, pyrazinyl, indolyl, benzofuranyl, benzothienyl, benzimidazolyl, benzfhiazolyl, 
quinolinyl, isoquinolinyl, quinazolinyl or quinoxalinyl, or 

each R*" is independently halogen, hydroxy, (Ci^)alkoxy, (Ci-6)haloalkyl, 
(Ci^)haloalkoxy, oxo, carboxy, cyano, nitro, carboxamide, amidino or guanidino, R' is may 
be further optionally substituted by one, two, or three R^ 

20 each R* is independently (Ci^)alkyl optionally partially or fiilly halogenated wherein 

one or more carbon atoms are optionally replaced by O, N, S(0), S(0)2 or S and wherein said 
alkyl is optionally independently substituted with 1-2 oxo groups, -NH2, or one or more 
CMalkyl, pyrrolidinyl, piperidinyl, morpholmyl, fhiomorpholinyl, piperazmyl, indolinyl, 
furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, triazolyl, tetrazolyl, pyridinyl, 

25 pyrimidinyl, pyrazinyl, indolyl, benzofuranyl, benzothienyl, benzimidazolyl, benzlMazolyl, 
quinolinyl, isoquinolinyl, quinazolinyl, or quinoxalinyl; or 

each R** is independently (C3^)cycloallqrl, aryl, aiyloxy, ben2yloxy, halogen, hydroxy, 
(Ci^)4lkyl, (Ci-6)alkoxy, (Ci^)haloalkyl, (Ci^)haloaIkoxy, aminosulfonyl, (Ci. 
6)alkylaminosulfonyl, di-<Ci^)alkylaminosulfonyl, arylaminosulfonyl, 0x0, carboxy, cyano, 

30 nitro, mono-Ci-sallqrlamino, di-(Ci-5)al]qrlamino, carboxamide, amidino or guanidino; 

R"* is hydrogen, hydroxy, nitrile, or a (Ci-6)alkyl optionally partially or fully 
halogenated wherein one or more C atoms are optionally replaced by O, NH, S(0), S(0)2 or 
S and wherein said alkyl chain is optionally independently substituted with 1-2 0x0 groups, 
-NH2, one or more Cm alkyl, pyrroUdinyl, piperidinyl, morpholinyl, fhiomorpholinyl. 
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piperazmyl, indolinyl, pyranyl, thiopyranyl, furanyl, thienyl, pyirolyl, oxazolyl, isoxazolyl, 
fhiazolyl, imidazolyl, pyridinyl, pyrimidinyl, pymzinyl, indolyl, benzofuianyl, benzofhienyl, 
benziinidazolyl, benzthiazolyl, quinoIinyU isoquinolinyl, quinazolinyl, benzoxazolyl or 
quinoxalinyl; or 

S and R'^ in (la) or (lb) together with the atoms to which they are attached form a 

heterocycloalkyl ring containing at least an -SOr ffoup or a heterocycloalkyi ring fused to 
an aiyl or heteroaiyl ring wherein said heterocycloalkyl rings are optionally substituted on the 
aromatic and/or non-aromatic portion of flie rings with one, two, or ftree R°; 
each R*^ and R^ is independently: 

10 hydrogen, (CM)alkyl optionaUy inteimpted by one or two N, O, S, S(0), or S(0)2 and 

optionally substituted by 1-2 oxo, amino, hydroxy, halogen, Ci .^dSkyl, pyrrolidinyl, 
piperidinyl, moipholinyl, thiomorpholinyl, piperazinyl, indolinyl, pyranyl, thiopyranyl, 
furanyl, thienyl, pycrolyl, oxazolyl, isoxazolyl, thiazolyl, imidazolyl, pyridinyl, pyrimidinyl, 
pyrazinyl, indolyl, benzofiiranyl, benzothienyl, benzimidazolyl, benzthiazolyl, quinolinyl, 

1 S isoquinolinyl, quinazolinyl, benzoxazolyl or quinoxalinyl; 

halo, aSkoxy, aUqrlthio, hydroxy, carboxy, aryl, aiyloxy, aroyl, heteroaryl, (Ci. 
6)alkanoyl, -C(0)OR** where (R** is hydrogra, (Ci-6)alkyl, (Ci^)alkoxyaIkyl, (Ci-6)haloallq^l, 
(C3-7)cycloalkyl, (C3.7)cycloalkyl(Ci^)al]grl, heteroaryl, heteroaryl(Ci^)alkyl, aryl, or aryl(Ci- 
6)alkyl), (CM)alkylsulfonyl, aiyloxycarbonyl, benzyloxycarbonyl, (Ci4)alkanoylamino, 

20 aroylamino. Cm alk/lthio, arylfliio, (CM)alkylsulfonylamino, arylsulfonylamino, (Ci. 

6)alkylammo-sulfonyl, arylaminosulfonyl, (C3^)cycloal]grl and benzyloxy wherein each of 
the aforementioned group is optionally substituted with halogen, hydroxy, (Ci^)alkyl, (Ci- 
6)alko?^, (Ci4)haloalkyl, (Ci^)haloalkoxy, oxo, carboxy, nitrile, nitro or NH2C(0)s 

or a pharmaceutically acceptable salts thereof provided that there are no more than 5 

25 ring systems in a compound of Formula (la) or (lb). 

(2) Within groiq> (1) above, a more preferred group of compounds is that wherein when 
R^ and R^ together with the atoms to which they are attached form a heterocycloalkyl ring or 
a heterocycUc ring fused to an aiyl or heteroaryl ring then the heterocycloalkyl rings contain 
at least an -SO2- group. 

30 (3) Wifliin group (1) above, a more preferred group of compounds is that wherein when 
R^ and R^ together with the atoms to which they are attached form a heterocycloalkyl ring or 
a heterocyclic ring fused to an aryl or heteroaryl ring then the heterocycloalkyl rings do not 
contain an -SO2- group. 

A second aspect of the invention is directed to a pharmaceutical composition 
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comprising a therapeutically effective amount of a compound of Fonnula (la) or (lb), 
individual isomer or mixture of isomers thereof, or a pharmaceutically acceptable salt thereof, 
in admixture with one or more suitable excipients. 

A third aspect of the invention is a method for treating a disease m an animal 
5 mediated by cysteine proteases, in particular catiiepsin El, S, or F, preferably S, which method 
comprises administering to the animal a pharmaceutical composition comprising a 
therapeutically effective amount of compound of Formula Qa) or (lb), individual isomer or 
mixture of isomers thereof; or a pharmaceutically acceptable salt tiiereof. 

A fourth aspect of the invention is the processes for preparing compounds of Formula 
10 (la) or (lb) and the pharmaceutically acceptable salts tiiereof, in admixture with one or more 
suitable excipients. 

A fifth aspect of this invention is directed to an intermediate of formula: 




R ir^cooR* 

H 

where R' is hydrogen or saturated alkyl, and R^ R^^ R^ and R^ are as defined in group (1) 
IS above. 



Detailed Desouftion of the Invention 

Definitions: 

Unless otherwise stated, the following terms used in the specification and claims are 
20 defined for tiie purposes of this Application and have the following meanings. 

"Alicyclic" means a moiety characterized by arrangement of tiie carbon atoms in 
closed non-aromatic ring structures having properties resembling those of aliphatics and may 
be saturated or partially unsaturated with two or more double or triple bonds. 

"Aliphatic" means a moiety characterized by a straight or branched chain arrangement 
25 of the constituent carbon atoms and may be saturated or partially unsaturated with two or 
more double or triple bonds. 

"Alkyl" represented by itself means a straight or branched, saturated or unsaturated, 
aliphatic radical containing one to ten carbon atoms, preferably one to six carbon atoms, 
unless otherwise indicated (e.g., (Ci^)alkyl includes methyl, efhyl^ propyl, isopropyl, butyl, 
30 sec'hutyl, isobutyl, te/t-butyl, vinyl, allyl, 1-propenyl, isopropeiQrl, 1-butenyl, 2-butenyl, 
3-butenyl, 2-mefliylallyl, ethynyl, l-propynyl, 2-propynyl, and the like). Alkyl represented 
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along with another radical (e.g., as in aiylalkyl) means a straight or branched, saturated or 
unsaturated aliphatic divalent radical having the number of atoms indicated or when no atoms 
are indicated means a bond (e.g., (C6-io)aiyl(Co-3)alkyl includes phenyl, benzyl, phenethyl, 
1-phenylethyl 3-phenylpropyl, and the like). It should be understood that any combination 
5 temi using an "alk" or "alkyl" prefix refers to analogs according to the above definition of 
"alkyl". For example, terms such as "alkoxy" "alkythio" refer to alkyl groups linked to a 
second group via an oxygen or sulfur atom. 

"Alkanoyr refers to an alkyl groiq> linked to a carbonyl group (C=0). 
"Alkanoyloxy" refers to an alkyl group linked to a carbonyloxy group -0(0=0). 
10 "Alkylene", unless indicated otherwise, means a straight or branched, saturated or 

unsaturated, aliphatic, divalent radical having tibie number of carbon atoms indicated (e.g., 
(Ci^)al]iylene includes methylene (-CH2-X ethylene (-CH2CH2-), trimefhylene 
(-CH2CH2CH2-), tetramefhylene (-CH2CH2CH2CH2-) 2-butBnylene (-CH2CH<!HCH2-), 
2.me1hyltetramethylene (-CH2CH(CH3)CH2CHr), pentamefhylene (-CH2CH2CH2CH2CH2-) 
15 and the like). 

"Alkylidene** means a straight or branched saturated or unsaturated, aliphatic, divalent 
radical having the number of carbon atoms indicated (e.g. (Ci^)alkylidene includes 
melhylene (=CH2), ethylidene (=CHCH3), isopropylidene (=<;(CH3)2), propylidene 
(K3ICH2CH3), allylidene (=CH-CH=C3H2), and the like). 
20 "Alkylcarbamoyloxy" refers to a radical -OCONHR where R is an alkyl group e.g., 

methylcarbamoyloxy, ethylcarbamoyloxy, and the like, 

• "Alkylsulfonylamino" refers to a radical -NHSO2R where R is an alkyl group e.g., 
metfaylsulfonylamino, ethylsulfonylamino, and Ihe like. 

"Alkylsulfonylalkyl" refers to a radical -(allcylene)-S02R where R is an allq^l group 
25 as defined above, unless otiierwise stated e.g., methylsulfonylethyl, melhylsulfonylmelhyl, 
and the like. 

"Amino" means tibie radical -NH2. Unless indicated otherwise, the compounds of the 
mvention containing amino moieties include protected derivatives thereof. Suitable 
protecting groups for amino moieties include acetyl, /ert-butoxycarbonyl, benzyloxycarbonyl, 
30 and tiie like. 

"Alkanoylammo" refers to a radical -NHC(0)R where R is an alkyl ffoup as defined 
above, unless otherwise stated e.g., methylcarbonylamino, ethylcarbonylamino, and the like. 
"Aminosulfonyl" refers to a radical -SO2NH2. 

"Alkylaminosulfonyl" or **Dialkylaminosulfonyl" refers to a radical -SO2NHR and - 
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SO2NRR' respectively, where R and R' are independently alkyl group e.g., 
mefhylaminosulfonyl, and ttie like. 

"Alkoxy" refers to a radical -OR where R is an alkyl group e,g., mefhoxy, eflioxy, and 
the like. 

5 "Alkoxycarbonyl" refers to a radical -C(0)OR where R is an alkyl group e.g., 

methojcycarbonyli ethoxycarbonyl, and the like. 

" Alkoxycarbonylamino" refers to a radical -NHC(0)OR where R is an alkyl group 
e.g., methoxycarboityl, ethoxycarbonyl, and the like. 

"Alkojq^alkyr means a Unear monovalent hydrocarbon radical of one to sue carbon ' 
10 atoms or a branched monovalent hydrocarbon radical of three to six carbons substituted with 
at least one alkoxy group, prefembly one or two ajkojcy groups, as defined above, e.g., 2- 
metho^Q^efhyl, 1-, 2-, or 3-methoxypropyl, 2-ethoxyethyl,«nd the like. 

" Aminoalkyr means a linear monovalent hydrocarbon radical of one to six carbon 
atoms or a branched monovalent hydrocarbon radical of three to six carbons substituted with 
1 5 at least one, preferably one or two, -NHR where R is hydrogen or -COR* where R** is alkyl, 
e.g., aminomethyl, methylaminoethyl, 1,3-diaminopropyl, acetylaminopropyl, and the like. 

"Alkylthio" refers to a radical -^SR where R is an alkyl group e.g., methylflaio, 
ethylfluo, and the like. 

" Acyl" means a radical -COR where R is hydrogen, alkyl or haloalkyl as defined 
20 herem, e.g., formyl, acetyl, trifluoroacetyl, and the like. 
"Amidino" means a radical -C(=NH)NH2. 

" Anunal" includes humans, non-human mammals (e.g., dogs, cats, rabbits, cattle, 
horses, sheep, goats, swine, deer, and flie like) and non-mammals (e.g., birds, and the like). 

"Aromatic" means a moiety wherein the constituent atoms make up an unsaturated 
25 ring system, all atoms in the ring system are sp^ hybridized and fbs total number of pi 
electrons is equal to 4n+2. 

"Aryl" means a monocyclic or fused bicyclic ring assembly containing 6 to 10 ring 
carbon atoms unless otherwise indicated, wherein each ring is aromatic e.g., phenyl or 
antbyl. 

30 "Arylalkyl" means a radical -(alkylene)-R where R is aryl as defined above e.g., 

benzyl. 

"Aryloxy" means a radical -OR where R is aryl as defined above. 
"Aryloxycariwnyl" means the radical -^:(0)0R where R is aryl as defined above e.g., 
phenyloxycarbonyl, and the like. 
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"Arylojqrcaibonylaniino" means the radical ~NHC(0)OR where R is aryl as defined 
above e.g., phenyloxycarbonylamino, and the like. 

"Aiylcarbamoyloxy" means the radical -OC(0)NHR where R is aiyl as defined above 
e.g., phenylcaibamoyloxy, and the like. 
S *'Aroyr means the radical -COR where R is atyl as defined above e.g., benzoyl. 

"Aroylamino" means the radical -NHCOR where R is aryl as defined above e.g., 
benzoylamino. 

"Aroyloxy" means the radical -OC(0)R where R is aryl as defined above. 
"Arylsulfonylalkyl" refers to a radical -(a]kylene)-S02R where R is an aiyl group as 
10 defined above, miless otherwise stated e.g., phenylsulfonylethyl, phenylsulfonyhnethyl, and 
the like. - 

"Arylsulfonylamino" refers to a radical -NHSO2R where R is an aryl group as defined 
above, unless otherwise stated e.g., phenylsulfonylamino, and the like. 

" Arylaminosulfonyl" means the radical -SO2NHR where R is aryl as defined above 
1 S e.g., phenylaminosulfonyl, and the like. 

^Bicycloaryl'* means a bicyclic ring assembly containing the number of ring carbon 
atoms indicated, wherein Ae rings are linked by a single bond or fiised and at least one of ttie 
rings comprismg the assembly is aromatic, and any (C|.6)alkylidene, caxbocyclic ketone, 
thioketone or iminoketone derivative thereof (e.g., (C9.i2)bicycloaiyl includes biphenyl, 
20 cycloheryrlpheiiyl, 1 ,2-dihydronaphthyl, 2,4-dioxo-l ,2,3,4-tetraliydn)naphthyl, indanyl, 
indenyl, 1,2,3,4-tetrahydronaphthyl, and the like). 

"Carbamoyr or "carboxamide" means the radical -C(0)NH2. Unless indicated 
otherwise, the compounds of the invention containing carbamoyl moieties include protected 
derivatives thereof. Suitable protecting groups for carbamoyl moieties include acetyl, 
25 /eTt-butoxycarbonyl, benzyloxycarbonyl, and the like and both the unprotected and protected 
derivatives fall within the scope of the invention. 

"Carbocyclic ketone derivative" means a derivative containing the moiety 

"Carboxy" means the radical -C(0)OH. Unless indicated otherwise, die compounds 
30 of the invention containing carboxy moieties include protected derivatives fliereof. Suitable 
protecting groups for carboxy moieties include benzyl, tert-hntyi, and the like. 

"Cycloalkyl" means a saturated or partially unsaturated, monocyclic, fused bicyclic or 
bridged polycyclic ring assembly containing diree to eigiht ring carbon atoms unless 
otherwise indicated, and any (CM)aIkylidene, carfoocyclic ketone, tiiioketone or iminoketone 
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derivative thereof (e.g., (C3-io)cycloalkyl includes cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cyclohexenyl, 2,5-cyclohexadienyl, bicyclo[2.2.2]octyl, adamantan-l-yl, 
decahydronaphthyl, oxocyclohe?Qrl, dioxocyclohexyl, thiocyclohexyl, 
2-oxobicyclo[2.2.1]hept-l-yl, and the like). 
5 "Cycloalkyloxy" means the radical -OR where R is cycloalkyl as defined above e.g., 

cyclobutyloxy, pentyloxy, hexyloxy, and the like. 

"Cycloancylene" means a divalent saturated, partially unsaturated or fully unsaturated 
(provided that it is not aromatic) monocyclic ring or bridged polycyclic ring assembly 
containing three to eight ring carbon atoms imless oAerwise indicated, and any carbocyclic 
10 ketone, Aioketone or iminoketone derivative thereof. For example, the instance wherein "R^ 
and R^ together wift the carbon atom to which both R^ and R^ are attached form 
(C3^)cycloall^lene" includes, but is not limited to, the following: 



a 0 

15 

"Cycloalfcylsulfonylalkyl" refers to a radical -{alkylene)-S02R where R is a 
cycloalkyl group as defined above, unless otherwise stated e.g., cyclopropylsulfonylethyl, 
cyclohexylsulfonylmelhyl, and the like. 

"Disease" specifically includes any unhealflQr condition of an animal or part thereof 
20 and includes an unhealthy condition that may be caused by, or incident to, medical or 
veterinary therapy applied to that animal, i.e., the "side effects" of such therapy. 

"Halo" means fluoro, chloro, bromo or iodo. 

"Halo-substituted alkyl" or 'lialoallfyr' as an isolated group or part of a larger group, 
means "alkyl" substituted by one or more "halo" atoms, as such terms are defined in this 
25 Application. Halo-substituted alkyl or haloalkyl includes monohaloalkyl, dihaloalkyi, 

trihaloalkyl, perhaloalkyl and the like (e.g. halo-substituted (Ci.3)alkyl includes chloromethyl, 
dichloFomethyl, difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl, perfluoroethyl, 
2,2,2-trifluoro-l,l-dichloroethyl, and flie like). 

"Haloalkoxy" refers to a radical -OR where R is haloalkyl group as defined above 
30 e.g., trifluoromelhoxy, 2,2,2-trifluoroefhoxy, difluoromethoxy, and flie like. 

"Heteroatom moiety" includes -N=, -NR-, -0-, -S- or -S(0)2-» wherein R is hydrogen, 
(Ct4)alkyl or a protecting group. 

13 
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"Heteiocycloalkylene" means cycloaOcylene, as defined in this Application, provided 
fhat one or more of the ring member caibon atoms indicated, is replaced by heteroatom 
moiety selected firom -N=, -NR-, -0-, -S- or -S(0)2-, wherein R is hydrogen or (CM)alkyl. 
For example, the instance wherein and R^ together with the carbon atom to which both R^ 
5 and R^ are attached form hetero(C3.8)cycloalkylene" includes, but is not limited to, the 
following: 




10 in which R is hydrogen, (pi^aHkyl, or a protecting group e.g., -COR where R is 

hydrogen, alkyl, or haloallgrl, .OC(0)R where R* is alkyl, aryl or heteroaryl, -C(0)N R*R^ 
-S(0)2N R^^ or -S(0)2R^ where R'^ is independently (CM)alkyl, halo-substituted(CM)-alkyl, 
(CMo)cycloalkyl(Co^)alkyl, hetero(C3.io)cycloalkyl(Co.3)alkyl, (C6.io)aryl(C(w)a]kyl, 
hetero(C5-io)aryl(C(«)alkyl, (C9-io)hicycloaiyl(Co^)aIkyl or hetero(C8-io)bicycloaiyl- 

15 (Qw)alkyl 

"Heteroaryl" as a group or part of a group denotes an optionally substituted aromatic 
monocyclic or multicyclic organic moiety of S to about 10 ring members in which one or 
more of the ring members is/are element(s) other than carbon, for example nitrogen, NR, 
oxygen or sulfur, wherein R is hydrog^ (Ci^)alkyl, a protecting group or represents the fi:ee 

20 valence which serves as the point of attachment to a ring nitrogen. 

"HeteroarylalkyI" means a radical -(aIkylene)-R where R is heteroaryl as defined 
above e.g., pyridinylmethyl, fiiranylethyl, and the like. 

"Heterobicycloaryl" means bicycloaryl, as defined in this Application, provided that 
one or more of the ring carbon atoms indicated are replaced by a heteroatom moiety selected 

25 firom -N=, -NR-, -O- or -S-, wherein R is hydrogen, (Ci^)alkyl, a protecting group or 

represents the firee valence which serves as the point of attachment to a ring nitrogen, and any 
caibocyclic ketone, tfaioketone or iminoketone derivative thereof For example, optionally 
substituted hetero(C8.io)bicycloaryl as used in this Application includes, but is not limited to, 
2-amino-4-oxo-3,4-dihydropteridin-6-yl, and the like. In general, the term heterobicycloaryl 

30 as used in this Application includes, for example, benzo[l,3]dioxol-S-yl, 3,4-dihydro- 

2fr-[l,8]naphthyridinyl, 3,4-dihydro-2H^iuinolinyl, 2,4-dioxo-3,4-dihydro-2ff-quinazolinyl, 
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lA3,4,5,6-hexahydro[2;2']bipyridiQylyl, 3-oxo-2,3-daydiobeiizo[l,4]-oxazinyl, 
5,6,7,8-tetrahydroquinolinyl, and the like. 

"Heterocycloalkyl" means cycloalkyl, as defibaed in this Application, provided tiiat 
one or more of flie ring carbon atoms indicated are replaced by a heteroatom moiety selected 
5 from -N==, -NR-, -0-, -S- or -S(0)2-, wherein R is hydrogen, (C!-6)alkyl, a protecting group or 
represents the free valence which serves as the pomt of attachment to a ring nitrogen, and any 
carbocyclic ketone, fhioketone or iminoketone derivative Ihereof (e.g., the term 
hetero(C5.io)cycloallqrl includes imidazolidinyl, morpholinyl, piperazinyl, piperidyl, 
pynolidinyl, pyrrolinyl, quinuclidinyl, and the like. A ketone derivative of piperazinyl would 
10 be 3-oxo-piperazin-l-yl). Suitable protecting groups include /e/t-butoxycarbonyl, 
benzyloxycarbonyl, benzyl, 4-methoxyben2yl, 2-nitrobenzyl, and the like. Both tte 
unprotected and protected derivatives fell within flie scope of the invention. 

"Hydroxy" means flie radical -OH. Unless indicated otherwise, flie compounds of flie 
invention contaimng hydroxy radicals include protected derivatives thereof. Suitable 
1 5 protecting groups for hydroxy moieties include benzyl and the like. 

"Hydroxyallgri" means a linear monovalent hydrocarbon radical of one to six carbon 
atoms or a branched monovalent hydrocarbon radical of flnee to six carbons substituted with 
one or two hydroxy groiq)s, provided that if two hydroxy gjcoxsps are present they are not both 
on fihie same carbon atom. Representative exanq)les include, but are not limited to, 
20 hydroxymethyl, 2-hydroxyethyl, 2-hydro3q^ropyl, 3-hydroxypropyl, l-(hydroxymefliyl)-2- 
methylpropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl, 2,3-dihydroxypropyl, 1- 
(hydroxymefliyl)-2-hydro7qrethyl, 2,3-dihydroxybutyl, 3,4-dihydroxybulyl and 2- 
(hydroxymethyl>3-hydroxypropyl, preferably 2-hydroxyethyl, 2,3-dihydroxypropyl, and 1- 
(hydroxymethyl)-2-hydro3orethyl. 
25 "hninoketone derivative" means a derivative containing flie moiety -C(NR)-, wherein 

R is hydrogen or (Ci.«)alkyl. 

"Isomers" mean compounds of Formula Qai) or (lb) having identical molecular 
formulae but differ in the nature or sequence of bonding of their atoms or in the arrangement 
of their atoms in space. Isomers fliat diflfer in the arrangement of their atoms in space are 
30 termed "stereoisomers". Stereoisomers that are not mirror images of one anoflier are termed 
"diastereomers" and stereoisomers that are nonsuperimposable mirror images are termed 
"enantiomers" or sometimes "optical isomers". A carbon atom bonded to four nonidentical 
substituents is termed a "chiral center". A compound wifli one chiral center has two 
enantiomeric forms of opposite chirality is termed a "racemic mixture". A con5)ound that has 
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more fhan one chiral center has 2'^^ enantiomeric pairs, where n is the number of chiial 
centers. Compoimds with more than one chiral center may exist as efher an individual 
diastereomers or as a mixture of diasteieomers, termed a "diastereomeric mixture". When 
one chiral center is present a stereoisomer may be characterized by the absolute configuration 
S of that chiral center. Absolute configuiation refers to the arrangement in space of the 
substituents attached to the chiral center. Enantiomers are characterized by the absolute 
configuration of their chiral centers and described by the R- and £f-sequencing rules of Cahn, 
lugold and Prelog. Conventions for stereochemical nomenclature, methods for tibie 
determination of stereochemistry and the separation of stereoisomers are well knovm in the 

10 art (e.g., see "Advanced Organic Chemistry", 4fli edition, March, Jerry, John Wiley & Sons, 
New York, 1992). It is understood that the names and illustration used in this Application to 
describe compounds of Formula (la) or (lb) are meant to be encompassed all possible 
stereoisomers. Thus, for example, the name iV-[l-(l-benzylcarbamoyl-methanoyl)-propyl]-4- 
morpholin-4-yl-4-oxo-2-beiizyl-sulfoiiylmethyl-butyramide is meant to include i\r-[(S)-l-(l- 

15 benzylcarbamoyl-methanoyl)-propyl]-4-morpholin-4-yl-4K)xo-2-ben2yls^^ 
butyramide and iV'-[(i?)-Hl-ben:qrlcarbamoyl-meflianoyl)-propyl]-4-morpholin 
benzylsulfonylmethyl-butyramide and any mixture, racemic or otherwise, thereof. 

Additionally, compoimds of Formula (la) and (lb) may exist as tautomers. Such 
tautomeric forms (individual tautomers or mixtures thereof) are within the scope of this 

20 invention. For example, a compound of Formula (la) where is iQrdrogen can tautomerize 
to give a compound of Formula (Do) where R'^ is hydrogen and vice versa as shown below. 




(la) (lb) 

Similarly, a compoimd of Formula (lb) where R"* is hydrogen can tautomerize to give 
25 a compound of Formula (lb') as shown below: 




Pb) (ft") 
It will be recognized by a person skilled in die art that the amounts of tautomers will 
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vaiy based on certain conditions such as steric interactions, electronic effects of substituents, 
solvent polarity, hydrogen bonding capability, temperature, pH, and the like. 

"Ketone derivative or oxo" means a derivative containing the moiety -C(0)-. 

•*Nitro" means the radical -NO2. 

"Optional" or "optionally" or ••may be!* means that the subsequently described event 
or circumstance may or may not occur, and that the description includes instances where the 
event or circumstance occurs and instances m which it does not For example, the phrase 
"wherein R^ and R^^ may be substituted further by 1 to 5 radicals. . means that R^, R* 
and/or R^^ may or may not be substituted in order to fell within the scope of the invention. 

The present invention also includes JV^oxide derivatives of a compound of Formula 
(la) or (lb), i^^-oxide derivatives means derivatives of compounds of Formula (la) or (lb) in 
which nitrogens are in an oxidized state (i.e., N-^0) e.g., pyridine oxide, and which possess 
the desired pharmacological activity. 

"Pathology" of a disease means the essential nature, causes and development of the 
disease as weU as the structuml and functional changes that result from the disease processes. 

"Pharmaceutically acceptable" means that which is useful in preparing a 
pharmaceutical composition that is generally safe, non-toxic and neither biologically nor 
otiberwise undesirable and includes fliat which is acceptable for veterinary use as well as 
human pharmaceutical use. 

"Pharmaceutically acceptable salts" means salts of compounds of Formula (la) or (lb) 
which are pharmaceutically acceptable, as defined above, and which possess the desired 
pharmacological activity. Such salts include acid addition salts formed with inorganic acids 
such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and 
the like; or with organic acids such as acetic acid, propionic acid, hexanoic acid, heptanoic 
acid, cyclopentanepropionic acid, glycolic acid, pyravic acid, lactic acid, malonic acid, 
succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, 
o-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid, methylsulfonic acid, 
etfaanesulfonic acid, l,2<«thanedisulfonic acid, 2-hydroxyethane-sulfonic acid, 
benzenesulfonic acid, /Mshlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 
p-toluenesulfonic acid, camphorsulfonic acid, 4-methyIbicyclo[2.22]oct-2-ene-l-carboxylic 
acid, glucoheptonic acid, 4,4*-methylenebis(3-hydroxy-2-ene-l-carboxylic acid), 
3-phenylpropionic acid, trfmefhylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid, 
gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid 
and the like. 
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Pharmaceutically acceptable salts also include base addition salts which may be 
fozmed when acidic protons present are capable of reacting with inorganic or organic bases. 
Acceptable inorganic bases include sodium hydroxide, sodium carbonate, potassium 
hydroxide, alumimmi hydroxide and calcium hydroxide. Acceptable organic bases include 
ethanolamine, diethanolamine, triethanolamine, tromethamine, iV-methylglucamine and the 
like. 

The present invention also includes prodrugs of a compound of Formula (la) or (lb). 
Prodrug means a conq)ound that is convertible in vivo by metabolic means (e.g. by 
hydrolysis) to a compound of Formula (la) or (lb). For example an ester of a compound of 
Formula (la) or (lb) containing a hydroxy group may be convertible by hydrolysis in vivo to 
the parent molecule. Alternatively an ester of a conq)ound of Formula (la) or (lb) containing 
a carbojcy group may be convertible by hydrolysis m vivo to the parent molecule. Suitable 
esters of compounds of Formula (la) or (lb) containing a hydroxy group, are for example 
acetates, citrates, lactates, tartrates, malonates, oxalates, salicylates, propionates, succinates, 
fionarates, maleates, methylene-bis-b-hydroxynaphthoates, gentisates, isethionates, 
di-/?-toluoyltartrates, methylsulphonates, e&anesulphonates, benzenesulphonates, 
p-toluenesulphonates, cyclohexylsulphamates and quinates. Suitable esters of compounds of 
Formula (la) or (lb) containing a carboxy group, are for example those described by 
Leinweber, F. L Drug Metab. Res., 1987, 18, page 379. An especially useful class of esters 
of compounds of Formula (la) or (lb) containing a hydroxy group, may be formed fixmi acid 
moieties selected fiom those described by Bundgaard et al., /. Med, Chem., 1989, 32, pg. 
2503-2507, and include substituted (aminomethyl)-benzoatBs, for example, diaUg^lamino- 
metfaylbenzoates in which the two dSkyl groups may be joined together and/or intermpted by 
an oxygen atom or by an optionally substituted nitrogen atom, e.g. an alkylated nitrogen 
atom, more especially (motpholino-methyl)benzoates, e.g. 3- or 4-(moiphoIinomethyl)- 
benzoates, and (4-alkyIpq)erazin-l-yl)benzoates, e.g. 3- or 
4-(4-alkylprperazin-l-yl)benzoates. 

"Protected derivatives" means derivatives of compounds of Formula (la) or (lb) in 
which a reactive site or sites are blocked with protecting groups. Protected derivatives of 
compounds of Formula (la) or (lb) are useful in the preparation of compounds of Formula 
(la) or (lb) or in themselves may be active cathepsin S inhibitors. A comprehensive list of 
suitable protecting groups can be found in T.W. Greene, Protecting Groups in Organic 
Synthesis^ 3rd edition, John Wiley & Sons, Inc. 1999. 

"Ring system" as used herein means a monocyclic, bridged, or fiised bicyclic ring. 
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"Therapeutically effective amount** means that amount which, when administered to 
an animal for treating a disease, is sufBcient to effect such treatment for the disease. 
''Thioketone derivative" means a derivative containing flie moiety -C(S)-. 
"Treatment" or "treating" means any administration of a compound of the present 
5 invention and includes: 

preventing the disease fix>m occurring in an animal which may be predisposed to the 
disease but does not yet experience or display the pathology or symptomatology of the 
disease, 

inhibiting the disease in an animal that is experiencing or displaying the pathology or 
10 symptomatology of the diseased (i.e., arresting further development of the pathology and/or 
symptomatology), or 

ameliorating the disease in an animal that is experiencing or displaying the pathology 
or symptomatology of the diseased (i.e,, reversing the pathology and/or symptomatology). 

15 Preferred Embodiments 

While the broadest definition of this invention is set forOi in the Snmmaiy of the 
Invention in group (1), certain compounds of Formula (la) and (lb) within this group and 
subgroups (2) and (3) are preferred. For example: 

(T). A preferred group of compounds is that wherein is not hydrogen and when 
20 R*^ is heteroaiyl it is furanyl, thiei^rl, pyrrolyl, imidazolyl, pyridinyl, or pyrimidinyl. 

A. Within this preferred groiq> (T), a more preferred group of compounds is that wherein 
E is -C(R^)(R^X^ in which: 

R^ is hydrogen or (Ci^)alkyl, preferably hydrogen; and 

R^ is hydrogen, -X^OR" or -R'^ where is (Ci^)alkylene, R" is hydrogen, 
25 (CiH6)alkyl or halo-substituted (Ci-6)alkyl and R^^ is (C3-io)cycloalkyl(C(H))alkyl, 
hetero(C3-io)cycloalkyl(Co.3)alkyl, (C6.io)aiyI(C(w)allqrl, hetero(C5.io)aryl(Co^)alkyl, 
(C9-i2)bicycloaryl(C(^)alkyl or hetero(C8.i2)bicycloaryl(Qw»)alkyl wherein said aryl, 
heteroaryl, cycloall^l or heterocycloalkyl may be substituted wilfa 1 to 3 radicals 
independently selected from (Ci^)alkyl, cyano, halo, halo-substituted (CM)alkyl, nitro, 
30 -X'NR^'^R^^ .X^^C(0)R^^ -X^^^C(0)OR^, -XW^C(0)m^^, 

-X*NR^C(NR^)NR^''R'^ -XW^ .X**SR^^ -X«C(0)OR^, .X«C(0)R2', -X*^OC(0)R'^ 
-X**C(0)NR^R^, -X*S(0)2NR^^, -XW*^S(0)2R^, -X^P(0)(OR^*)OR^, 
.X*OP(0)(OR^OR^^ -X^S(0)R^*' and -X^S(0)2R^° wherein X^ is a bond or (Ci^)alkylene; 
R^, R^, R^ and R^^ at each occurrence independently is hydrogen or (Ci^)alkyl, R^ is 
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hydrogen, (Ci-6)alkyl or halo-substituted (CM)alkyl, and is (Ci^)alkyl or halo-substituted 
(CM)alkyl; preferably ethyl; and 

X* is -CHO, .C(0)R^^ -C(0)CT3, -C(0)CF2CF2R' -CH=CHS(0)2R*^ 
"C(0)CT2C(0)NR^V\ .C(0)C(0)NR**^", -C(0)CH20R^^ -C(0)CH2N(R")S02R^^ 
5 -C(0)C(0)N(R")(CH2)20R", -C(0)C(0)N(R")(CH2)2NHR" or -C(0)C(0)R^^; wherein R^° 
is (Cm) saturated alkyl, (C^io)aiyl(Co^) saturated alkyl, hetero(C4-io)aiyl(Co^) saturated 

{C4.io)cycloalkyl(Co^) saturated alkyl or hetero(C4.io) saturated cycloalkyl(Co^)alkyl, 
R^' is hydrogen or (CM)alkyl and R' is halo. 

Preferably, E is -CHR*C(0)R^*^ where R^ is saturated allqrl, preferably ethyl, propyl, 

10 butyl, more preferably ethyl, and R^^ is hetero(C4-io)aiyl optionally substituted wifli (C3. 
to)cycloalkyl, (C6.io)aryl [optionally substituted with -NR^^**, -OR^^, or halo substituted 
(Cm) saturated alkyl], hetero(C5-io)aryl, (Cm) saturated alkyl, halo-substituted (Cm) 
saturated allqrl, or-X*OR^' where X? is (Cm) saturated alkylene, R^ and R^^ are 
independently hydrogen or (Cm) saturated alkyl, R^^ is hydrogen, (Cm) saturated alkyl, or 

15 halo-substituted (Cm) saturated alkyl. More preferably, R^® is benzoxazol-2-yl, oxazolo[4,5- 
b]pyridin-2-yl, 2-pyridin-3-yl-[l,3,4]-oxadia2ol-5-yl, 2-pyridin-4-yH13,4]-oxadiazol-5-yl, 
2-ethyl-[l,3,4]-oxadiazol-5-yl, 2-isopropyl-[l,3,4]-oxadiazol-5-yl, 2-/ert-bu1yl-[l,3,4]- 
oxadiazol-5-yl, 2-phenyl-[l,3,4]-oxadiazol-5-yl, 2-methoxymethyl-[l,3,4]-oxadia2ol-5-yl, 2- 
fuTan-2-yl-[l,3,4]-oxadiazol-5-yl, 2-fliien-2-yl-[l,3,4]-oxadiazol-5-yl, 2-(4-melhoxyphenyl)- 

20 [l,3,4]-oxadiazol-5-yl, 2-(2-methoxyphenyl)-[l,3,4]-oxadiazol-5-yl, 2-(3-mefhoxyphenyl)- 
[l,3,4]-oxadiazol-5-yl, 2-(2-trifluoromethylphenyl)-[l,3,4]-oxadiazol-5-yl, 2-(3- 
trifluoromethylpheiQrl)-[13,4]-oxadiazol-5-yl, 2-(4-trifluoroniethylphenyl)-[l,3,4]-oxadiazol- 
5-yl, 2-(4-dimefliylaminophenyl)-[l,3,4]-oxadia2ol-5-yl, pyradizdn-3-yl, pyrimidin-2-yl, 3- 
phenyl-[l,2,4]-oxadiazol-5-yl, 3-ethyl-[l,2,4]-oxadiazol-5-yl, 3-cyclopropyl-[l,2,4]- 

25 oxadiazol-5-yl, 3-thien-3-yl-[l,2,4]-oxadiazol-5-yl, 3-pyridin-4-yl-[l,2,4]-oxadiazol-5-yl, 3- 
pyridin-2-yl-[l,2,4]-oxadiazol-5-yl, 5-efhyl-[l,2,4]-oxadia2ol-3-yl, 5-phenyl-[l,2,4]- 
oxadiazol-3-yl, 5-thien-3-yl-[l,2,4]K)xadiazol-3-yl, 5-trifluoromefliyl-[l A4]-oxadiazol-3-yl, 
5-pyridin-4-yl-[l,2,4]-oxadiazol-3-yl, or 5-phenyIoxazol-2-yL Even more preferably, R*" is 
beDzoxazol-2-yl, oxazolo[4,5-b]pyridin-2-yl, 2-pyridin-3-yloxadiazol-5-yl, 2-pyridin-4-yl- 

30 [l,3,4]^xadiazol-5-yl, 2-e1hyl-[l,3,4]-oxadiazol-5-yl, 2-phenyl-[l,3,4]-oxadia2ol-5-yl, 
benzimidazol-2-yl, pyradizin-3-yl, pyrimidin-2-yl, 3-phenyl-[l,2,4]-oxadia2ol-5-yl, or 3- 
e&yl-[l,2,4]-oxadiazol-S-yl, most preferably R^® is benzoxazol-2-yl. 

B. Within this preferred group (I), another more preferred group of compounds is that 
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wherein E is -C(R^^X' in which and taken together with the carbon atom to which 
both R^ and R^ are attached form (C34)cycIoalkylene or heten>(C3^)cycloaDgrlene, preferably 
cyclopropylene, cyclopentylene, cyclohexylene, thiomorpholin/I-l-dioxide, tetrahydropyran- 
4-yl, tetrahydrofhiopyran-4-yl, tetrahydropyran-4-yH -oxide, tetrahydropyran-4-yl,-l,l- 
5 dioxide, or piperidin-4-yl wherein the nitrogen atom is optionally substituted wifli alkyl or 
hydroxy. More preferably, R^ and R^ taken together with the carbon atom to which both R^ 
and R^ are attached form cyclohexyl, fhiomorpholino dioxide, tetrahydropyran-4-yl, or 
piperidinyl wherein the nitrogen atom is optionally substituted with 1 to 2 radicals 
independently selected &om (Ci^)alkyl and hydxoxy and is -CHO, -C(0)R^^ -C(0)CF3, 
10 -C(0)CF2CF2R' -CH=CHS(0)2R'°, -C(0)CF2C(0)NR*^", -C(0)C(0)]SIR^^", 

-C(0)C(0)OR*^ -C(0)CH20R'^ -C(0)CH2N(R")S02R^^ -C(0)C(0)N(R")(CH2)20R", 
-C(0)C(0)N(R")(CH2)2lS[R^ or -C(0)C(0)R*^ More preferably, <X0)C(0)NR"^" where 
R^' is hydrogen and R^^ is benzyl. 

IS C. Within this preferred group (Q, yet another more preferred group of compounds is that 
wherein E is a group of formula (a): 




in which: 

20 n is 0, 1, or 2, z is 0 or 1, is NR^^ O or S where R" is hydrogen or (Ci^)allqrl; X^ 

is ~0-, -S(0)2-, -S- or-NR^*^- where R^ is selected ftom hydrogen, (Ci-6)alkyl, 
.X*C(O)0R^, -X^C(0)R^, -X^S(0)2R^, -X*^C(0)OR^, -X^C(0)R^and-X^S(0)2R^^ in 
which X^ is a bond or (Ci4)al]grlene; R^ is hydrogen or (Ci^)alkyl; R^ is hydrogen, 
(Ci^)alkyl or halo-substituted(Ci^)a]kyl, R^ is (Ci^)alkyl or halo-substituted(CM)alkyl, and 

25 R^ is (C3-io)cycloallq(l(Qw)alkyl, hetero(C3.io)cycloaIkyl(Co.3)alkyl, (C6.io)aryl(Co^)alkyl, 
hetero(Cs.io)aryl(C<K6)alkyl, (C9-i2)bicycloaiyl(Ca«)allgrl or 
hetero(C8-i2)bicycloaryl(C(K6)alkyl; 

and furOiennore wittiin (a) any cycloaDcyl or heterocycloalkyl may be substituted 
further with 1 to S radicals independently selected from (CM)alkyl, cyano, halo, 
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haIo.substituted(CM)alkyl, nitra, -X«NR^^^ -X^^C(0)R^», -X^^C(0)OR^, 

-X'CCOR^'. -X«OC(0)R»v -X''C(0)NR»R^. .X«S(0)2NR^R^, -X*NR»S(0)2R», 
-X»P(0)(OR'»)OR^«*. -X»OP(OXOR«)OR»', .X»S(0)R^ and -X»S(0)2R«' wherein X« are 
independently a bond or (CM)alkylene; R^*', R** and R^ at each occunence 
independently is hydrogen or (Ci^lkyl, R^ is Iqrdiogen, (Ci4i)alkyl or 
halo-substitutBd(Cw)alkyl, and is (Ci^Oalkyl or halo-substitiited(CM)alkyl and/ or R" 
selected from -R*^, -0R« -SR^, -S(0)R^, -S(0)2R^, -C(0)R^, -C(0)OR« -OCXO)R^, 
-NR^". -NR"C(0)R« -NR"C(0)OR^. -C(0)NR^". -S(0)2NR^", .NR^S(0)2R^«, 
-NR"C(0)NR^"« and -NR"C(NR"«)NR^'^^ where R", R". R«», and R"^ are as 
defined in Ihe Summaiy of the Invention. 

(a) Wifliin the above preferred and more preferred groups (A-C), an even more 
preferred gmap of conq>ound8 is fliat wherein: 

R' is -CH2X'wheremX' is selected from -X'W, -X'°C(0)NR^^R"». 
-X'«S(0)2R". -X'^COR'*. -X"'OR'\ -R'^. -x' W^ -X''S(0}^'', -X'»C(0)R^! or 
-X'^CCONR^'r" wherein X'" is a bond or (C^Wene; R^ and R^^" at each occunence 
mdependenfly is hydrogen, (Ci.6)allqrl or haIo-substituted(Cw)alliyl; R** is (CM)alkyl or 
halo-substituted(CM)alkyl; and R" is (C3.io)cycloaIkyl(CM)alkyl, 
hetero(C3-io)c5ycloalkyl(Ca.3)alkyl, (C6.io)aiyl(Cd<)alkyl, hetero(C5.io)aiyl(C(w)alkyl, 
(C9.io)bicycloaiyl(C(w)alkyl or hetero(C8.io)bicycloaiyl(C(w)alkyl wherein within R' any 
alicyclic or aromatic ring is optionalty substituted with one, two, or tiaee radicals 
independentiy selected from (Ci^ saturated alkyl, benzyl, cyano, halo, halo-substituted(CM) 
saturated allqrl, ^R^* or -R" where R'* is (Cm) saturated alkyl or halo-substituted(Cms) 
saturated alkyl and R^* is (C6.io)aiyl and within R* any aliphatic moiety is unsubstituted or 
substituted further by 1 or 2 halo; and 
R" is hydrogen. 

Preferably, R' is thiophen-2-ylsulfoiQrhnetiQrl, 3-chloro-2-fluor(q)heiQfhnelhane- 
sulfonylmeti^rl, benzenesulfonyhnelhyl, phenyhneflianesulfonyhnethyl, 
2-(l,l-difluQromeflioxy)phenyhnetiianesulfonyhnefliyl,2-benzenesulfoitylefliyl, 
2-(pyridm-2-ylsulfonyl)etityl, 2-0pyridm-4-ylsulfonyl)ethyl, 2-^)henyhnelhane-sulfonyle%l, 
ojoi)yiidm-2-yhneflianesulfonyhnethyl, pn)p-2-ene-l-sulfonyhnefliyl, 4-meflioxyphenyl- 
methanesulfonyfanetiiyl, /^-tolyImethanesulfonymethyl, 4-chlorophenyl- 
methanesulfonyhnethyl, o-tolyhnethanesulfonyhnethyl, 3,5-dnnethylphenyhnethane- 
sulfonyhnelhyl, 4-trifluoromethylphenyhnefliane-sulfbnyhnethyl, 4-trifluoiomethoxy- 
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phenylmethane-sulfonylmethyl, 2-bromophenylmeflianesulfonylmelhyl, pyridiii-2-yl- 
meflianesulfonyl-me%l, pyridin-3-ylmetiianesulfoiQrlmethyl, pyridin-4-ylmethane- 
sulfonyhnethyl, naphfhden-2-ylmethaiiesulfonylmefliyl, 3-me1hylphenylmethanesulfonyl- 
methyl, 3-trifIuoromefhylphenylme1hanesulfoiQ^lm^ 3-trifluoiomethoxyphenyl- 
methanesulfonylmethyl, 4-fluom-2-trifluoromefho>QT)henylmetlmesu^ 
2-fluoio-6-(rifluorome%lphenylmethanes^ 3-clilorophenylmethane- 
sulfonylmethyl, 2-fluoiophenylmetiianesulfonylmetJiyl, 2-trifluoromefliylphenylmetbane- 
sulfonylmethyl, 2-cyanophenylmefhanesulfonylmethyl, 4-/err-butylphenylme1iiane- 
sulfonylmefliyl, 2-fluoK)-3-methylphenylmethanesulfonyl-methyl, 3-fluorophenyl- 
methanesulfonylmethyl, 4-£luoiophenylmeflianesulfonylinetiiyl, 2-chloiophenyl- 
methanesulfonylmethyl, 2,5-difluorophenyImethanesulfonyhnethyl, 2,6-difluoio- 
phenyhnethanesulfonylmethyl, 2,5-dicUor<q)henylmethanesulfonylmethyl, 
3,4-<KcMoiophenytoethanesuIfonylme%l,3-cyanophenyto^ 
2-trifluon)methoxyphenylmethanesulf(myL^^ 2,3-difluorophenylmeliiane- 
sulfonylmethyl, 2,5-difluorophenylmefhanesiilfonyImethyl, biphenyl.2-ylme1iiane- 
sulfonyhnefliyl, cyclohexylmefhyl, 3-fluoK)phenyl-methanesulfonylinethyl, 

3.4- difluorophenylmethanesulfoiiylmeliiyl, 2,4-difluoix)phenyhne11ianesulf<myto^ 
2,4,6-trifluorophenylmethanesulfonylmethyl,2,4,5-t^ 

2,3,4-tiMuorophenylmethanesulfonylme% 2,3,5-trifluorophenylmethanesulfonylmethyl, 
2,5,6-trifluorophenylmetiianesulfonyl-me% 

sulfonylmetiiyl, 2-mefhylpiopane-l-sulfonyl, 2-fluoTo-3-trifluoroinelJiylphenylmethane- 
sulfimyhnethyl, 2-fluoro-4-trifluoromethy^)henylmefhanesulfonyto 
2-fluoro-5-trifluoromethyl-phenylmethanesulfo 
phenyhnethanesulfonylmetliyl, 2-methoxyphenyliiietliaiiesulfonylmefhyl, 

3.5- bis-trifluoK)methylphenyl-methanesulfonylm 

sulfonylmethyl, 2-Kiifluoro-methoxypheitylmellianesulfonyto^ 3-difluoiomethoxy- 
phenylmethanesulfonylmefliyl, 2,6sfichlon)phenylmefliane-sulfonylmetIiyl, 
biphenyl-4-ylmethanesulfonyhnethyl, 3,5-dimethy&^ 
5-cmorotJuen-2"ylmethane-sulfoiiylme1iiyl, 2-[4-(l,l-difluoiomethoxy> 
benzenesulfonyl]ethyl, 2-[2-(l,l-<imuoiomeaoxy)benz«nesulfonyl]e^^ 2-[3-<l,l-difluoro. 
methoxy)beiizenesulfonyl]ethyl, 2-(4-trmuoiDmethoxyben2ene-sulfonyl)ethyl, 
2-(3-trifluc)romethoxybenzenesulfonyl)efhyl, 2-{2-t^ 

(cyanomefliyhnelJiylcaibainoyl)meflQrl, biphenyl-3-ylmethyl, 2-oxo-2-pyiiolidm-l-ylefliyl, 
2-ben2enesulfonyIefliyl, isobutylsulfanylmethyl, 2-phenylsulfenylethyl, 
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cyclohexylmetfaanesulfonyhnethyl, 2-cyclohexyIefhanesulfonyl-methyl, ben2yl, 
iuq)hthalen-2-yl, phenylmefhanesulfeiqrlmetliyl, 2-trifluoromethylphenyl- 
methanesulfanylmefliyl, 2-pheiiylsulfanylelfayl^ cyclopropylmefhanesulfonylme%l, 5- 
biomotiiien-2-ylme%l, 3-phenylpropyl, 2^-difluoro-3-phenylpropyl, 3,4,5-trimethoxy- 
5 phenylmeftanesulfonylmefhyl, 2,2-difluoro-3-Hiien-2-ylpropyl, cyclohexylethyl, 
cyclohexylmethyl, /er^-butyhnefhyl, l-me1iiyIcyclohexylmefhyl, 1-methylcyclopentyl- 
meftyl, 2>difluoro-3-phenylpiopyl, 2,2-diinefliyl-3-phenylpropyl, 1-benzylcyclopropyl- 
methyl, benzyloxymethyl, .X^^S(0)2R^ and "X^^S(0)2R^^ wherein is alkyl and R>^ is 
pheiQ^l which phenyl is unsubstituted or substituted. 
10 More preferably, R^ is 2-cyclohexylethyl, cyclohejqrhnethyl, cyclopentyhnethyl, 2- 

cyclopentylefhyl, tert-butyhnethyl, 1-mefliylcyclopropyhnethyl, 1-methylcyclohexyl-methyl, 
1-melhylcyclopentyhnethyl, 1,3-dimethylcyclopentyhnefliyl, morpholin-4-ylmetiiyl, 
2,2-dimefhyl-3-phenylpropyl, l-benzylcycloptopylme1hyl, 2-(l,l-difluoio- 
methoxy)phenyhnethanesulfonylniethyl, 2-methyIpropylsuIfonylmethyI, 

1 5 phenylmethanesulfonylmethyl, pyridin-2-ylmetfiane5ulfonyl-metbyl, pyridin-4-yl- 
mefhanesulfonylmethyl, cyclopiopylmethanesulfonylmethyl, pyridin-3-ylmethane- 
sulfonyhne%l, 2,6-difluoiophenyhnefhanesulfonyhnethyl, 2;2-difluoro-3-phenylpiopyl, 2,2- 
dichloropropyl, 2,2-dichloro-3-phenylpiopyl, 2-pyridin-2-ylsulfonylethyl, 2- 
phenylsulfonylethyl, 5-biomothien-2-ylmefliyl, pyridia-4-yhnethyl, 2-chloroben2yl, or4- 

20 fluorobenzyl. Even more preferably, R^ is 2-cyclohexylethyl, cyclohexylmethyl, tert- 
butyhnelhyl, 1-methylcyclohexyhnethyl, 1-methylcyclopentylmethyl, 2,2-difluon)-3- 
phenylpropyl, 2,2-dimethyl-3-phenylpropyl, 1-benzylcyclopiopyhnethyl, -X^°S(0)2R^* or- 
X'**S(0)2R^^ wherem R^ is alkyl and R^^ is phenyl which phenyl is unsubstituted or 
substituted. Preferably, tiie stereochemistry at the carbon atom to which the R^ group is is 

25 attached is (S) when the Prelog rule places the order of the substituent 1) N, 2) -COOH, 3) R^ 
and 4) H; and (ii) when the Prelog rule places the order of the substituent 1) N, 2) R^ 3) - 
COOH and 4) H except when R^ is pyridin-4-yhnethyl, 4-fluoroben^l or 2-chlorobenzyl, flie 
stereochemistry at at the carbon atom to which these groups are attached is (ft). 

(b) Yet another more preferred group of compounds within groups (A-C) is tiiat 

30 wherein R' is (CMo)allq^l or -CHiX' where X^ is R^^ where R^^ is 

(C3-io)cycloalkyl(C(w)aIkyl, hetero(C3.io)cycloalkyl(Co.3)aIkyl, (C6.io)aryl(C(Mi)alkyl, 
hetero(C5.io)aryl(C(w)alkyl, (Cs>-io)bicycloaryl(C(w)aDgrl or hetero(C8.io)bicyclo- 
aryl(C(w)alkyl. More preferably R^ is 2-methylpropyl, 2,4,4-trimefliylpenlyl, 4-methyKndol- 
3-yhnefhyl, 2-napth-l-ylpropy], 2-phenylprop-2-enyl, 2"phenyl-2-methylpropyl, 2- 
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phenylpiopyl, 2-phenylbutyl wherein the phenyl group in 2-phenylprop-2-enyl, 2-phenyl-2- 
methylpropyl, 2-phenylpiopyl, or 2-phenylbutyl is optionally substituted with one or two 
substituents independenfly selected from (CM)aIkyl, halo, haloalkoxy, or alkoxy, and ben2yl 
where the phenyl ring is substituted wifli two halo groups, more preferably methyl, chloro, 
5 fiuoro, trifiuoromefhoxy, or methoxy. Even more preferably, 2-methylpropyl, 2,4,4- 
trimethylpenlyl, 2-naptihi-l-ylpropyl, 2-phenylprop-2-enyl, 2-phenyl-2-methylpropyl, 2- 
phenylpropyl, 2-(2-methoxyphenyl)piopyl, 4-methyl-indol-3-yhnethyl, 2-(2,5- 
dmiefliylphenyl)propyl, benzyloxymefhyl, 2-(2,4-dimethyl-phenyl)propyl, 2-(2,4- 
dichlorophenyl)propyl, 2,6-difluorobenzyl, 2,S-difluorobenzyl, and 2,3-difluon>benzyl; most 
1 0 preferably 2,6-difluorobenzyl or 2S-phenylpropyl and the stereochemistiy to which is 
attached is (S); and 

R^^ is hydrogen. 

, (c) Yet another more preferred group of compounds within groups (A-C) is that 
wherem R^ is (Cmo) saturated alky] or -C0R?*)(R^)5^ wherein R^^ and R^^ are independenfly 
15 hydrogen or (Ci^) saturated alkyl and is selected from -X* W^R^^ -X^^OR^, -X* W\ 

-x'®c(0)OR^^ 'X^^c(oymV\ -x>^s(0)r^, -x^^^soiR^, -R^^ -x' W^ -x* 

-X^°S(0)R^^ -X*^S(0)2R^^ -X*^C(0)R^^ .X'*^C(0)NR V wherein X^° is a bond or 
(CM)al]grlene; R^^ and R^^^ at each occurrence independently is hydrogen, (Cm) saturated 
all^l or halo-substituted(Ci^) saturated alkyl; R^"^ is (Ci^) saturated alkyl; and R^^ is 

20 (C3.io)cycloalkyl(C(K6) saturated allq^l, hetero(C3-io)cycloalkyl(Co-3) saturated allqrl, 
(C6-io)aiyl(C(w) saturated alkyl, hetero(C5-io)aiyl(Co^) saturated alkyl, 
(C9-io)bicycloaiyl(C(w) saturated alkyl or heten)(C8-io)bicycloaiyl(C(w) saturated alkyl; 
wherein within R^ any alicyclic or aromatic ring system is unsubstituted or substituted further 
by 1 to 2 radicals independratly selected from (Ci^) saturated alkyl, benzyl, cyano, halo, 

25 halo-substituted(CM) saturated alkyl, nitro, -0R^^ -C(0)OR^^ and within R^ any aliphatic 
moiety is unsubstituted or substituted fiirdier by 1 to 5 radicals independently selected from 
halo and wherem R^^ is hydrogen, (Q^) saturated alkyl, or halo substituted (Cm) saturated 
alkyl; and R^' is hydrogen. 

Preferably, R* is 2-methylpropyl, 2,2-dimethylpropyl, 2,2-dichloroethyl, 2,2,2- 

30 trichloroethyl, 1,3-dimethylcyclopentyfanethyl, 4,4-dimethylcyclohexyfanethyl, 4-ethyl-4- 
mefhylcyclohexylmetfayl, 4,4-diethylcycIohexylmethyl, 3,3-dimethylcyclohexylmefhyl, 3,5- 
dimethylcyclohexylmetibyl, 4-ethoxycaibonyIpiperidin-4-ylmethyl, 4-methylpiperidin-4- 
ylmetfayl, cycloheptyhnetfayl, cyclooctylmethyl, 3,3-dimefhyIbutyl, 3-metfaylbutyl, 2- 
cyclohexylefliyl, 2A3-trimethylbutyl, 2-cyclohexyl-2-methy^>ropyl, 3,3-dimethylpentyl, 3- 
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ethyl-3-methylpentyl, 2-(l.methylcyclohexyl)elhyl, tetrahydionaphfhylmefliyl, 2- 
tetrahydiopyran-4-yle1hyl, 2-(l.mefliylcyclopropyl)ethyl, 2-(l-methylcyclopropyl)-2- 
mefhylpropyl, cyclopentylmetbyl, 2-cyclopentylethyl, 2-cyclopentyl-2-methylpiopyl, 4- 
isopiopyl-4-mefhylcyclohexylmethyl, phenylmefhanesaUBnylmefhyl, dunefhylamino-mefhyl, 
5 pyirolidin-1-ylmethyl, piperidin-l-ylmethyl, moipholin-4-ylmefhyl, thiomoipholin-4- 
ylmethyl, l-oxo-thiomorpholm-4-ylinefhyl, l,l-<lioxotbiomoipholin-4-ylmethyl, 
tetrahydn)thiopynin-4-y]mefhyl9 l-oxoteti:alqrdiothiopyian'4-ylmefhyl, 1^- 
dioxotetrahydrofhiopyian-4-ylmethyU l-mefhylpiperazin-4-ylinethyI, benzyloxymethyl, ti- 
butyl, etho3c/methyI, ethylfhiomelliyl, ethylsulfmylmeihyl, efhylsulfonylmefhyl, 

10 isopropylthiomefhyl, isopropylmellmesulfonylmethyl, isopiopyloxymefhyl, 2- 

dimetiiylammoethyl, 2-piperidin-l-ylelityl, 2-pyrrolidin-l-ylethyl, 2-methyltliioethyl, 2- 
methylsulfinylethyl, 2-mefhysulfoiQrlefhyl, te/t-butylthiomethyl, /ert-butyloxymethyl, 2-(l,l- 
difluoromefhoxy)beiizyloxymefhyl, benzyloxymethyl, benzyl, 4-inefhoxybenzyl, imidazol-4- 
yhnefhyl, 4-dimetfaylammobutyl, indol-3-ylinefhyl, 2-diniediylamino-carbonylethyl, 2- 

1 5 pynolidin-1 -ylcarbonylefbyl, dimethylanunocarbonylmethyl, pyirolidin-l -ylcarbonylmethyl, 
meHioxycarbonylmefhyl, 2-fluoiophenylmefhanesulfonylmefhyl, 2- 
cUoiophenylmethanesulfonylmethyl, 2-mtrophenylmefhanesulfonyImethyl, 2- 
(^anophenylmefhanesulfonylme&yl, pyridin-3-ylmefhanesulfonylme11iyl, pyndin-2- 
ylmefhanesulfonylmethyl, pyridm-4-ylmefhanesulfonylmefhyl, 2-fIuoropheiiylmethaiie- 

20 fliiomethyl, 2-cUoipph6nylmefhaiiethiome1hyl, 2-<r/anophenylmetfaanetbiomethyl, 2- 
nitrophenylmethanethiomefhyl, cyclobexyhne&anethiomethyl, cyclohexylsulfinyfanefhyl, 
cyclohexybnethanesulfonylmetliyl, 3,4-dicliloiobeiizyl, 2-chIoiobeiizyl, 4-efhoxyben^l, 4- 
nittobenzyl, biphen-4-ylmethyl, naphfli-l-ylmethyl, 2-mefliylbutyl, l-mefhylpropyl, naphtii- 

2- ylmefliyl, 4-cliIorobeii2yl, 3-cMoiobeiizyl, 4-fluoroben2yl, mdol-2-ylmefhyl, 1- 

25 beiizyliiiiida2ol-14-ylme1iiyl, 2-phenetlryl, 4-Iiydioxybenzyl, 2-(4-hydTOxyphenyI)efl]yI, 4- 
efhyM-mefhylpiperidin-l-ylmelhyl, 2-methylcyclohexylmethyl, 4-ineflio}iycyclohexyl- 
mefhyl, indoH-yhnethyl, l-methylpiperidin-2-ylmefliyl, 2-bicylo[2.2.1]hep-3-tyle1hyl, 8- 
methyl-8-aza-bicyclo[3.2.1]oct-3-ylmefhyl, bicyclo[3.2.1]oct-3-ylme1iiyl, bicyclo[3.1.1]hept- 

3- ylinethyl, 6,6-dimefhyIbicyclo[3.1.1]hept-3-ylniethyl, 6,6-dmietiiylbicyclo[3.1.1]hept-4- 
30 yhnethyl, 2-bicyclo[2,2.1]hept-l-ylefhyl, bicyclo[2.2.1]hept-2-yletfayl, pyridm-4-ylme1hyl, 2- 

chlorobeii2yl, 4-fluoiobeiizyl, or 2,2-dicliloio-3-plieiiylpiopyl. More preferably, B) is 2,2- 
dichloroetbyl, 2,2,2-trichlQioefhyl, 1,4-dimefliylcyclopentyfanethyl, morpholm-4-yImethyl, 
isopropylmethanesulfonylmefliyl, cyclopeiilylmetfayl, 2,2-difIuoro-3-phQDylpropyl, pyridin-4- 
ylmethyl, 2-chlorobenzyl, 4-fluorobenzyl, or 2;2-dichloro-3-phenylpropyI. Preferably, the 
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Stereochemistry at the carbon atom to which the group is is attached is (5) when the Prelog 

rule places the order of the substituent 1) N, 2) -COOH, 3) and 4) H; and (R) when the 

Prelog rule places the order of the substituent 1) N, 2) R\ 3) --COOH and 4) H except when 

is pyridm-4-ylmefliyl, 4-fluoroben2yl or 2-chlorobenzyl, the stereochemistry at at the 

carbon atom to which these groups are attached is (R). 

(d) Yet another more preferred groiqp of compounds wifliin groups (A-C) is that 

>«dierem R^ and R^* together with the carbon atoms to which they are attached form (C3- 

8)cycloalljylene or hetero(C3-io)cycloalkylene ring wherein said cycloalkylene ring is 

optionally substituted with one or two substitutents independently selected fiom (Ci^)aBsyl, 

(Ci^)alk03Qr, hydroxy, halo, hydroxyalkyl, or keto and said heterocycloallgrlene ring is 

optionally substituted with one or two substitutents independently selected j&om (CM)alkyl, 

(Ci^)alkoxy, hydroxyalkyl, alkoxyalkyl, aminoallqrl, acyl, (C3.io)cycloalkyl(Ccw)alkyl, 

hetero(C3-,o)cycl<5alkyl(C(K3)alkyl, (C6-io)aiyl(C(w)alkyl, hetero(C5.io)aryl(C(M5)alkyl wherein 

said aryl, heteroaryl, and heterocycloalkyl are optionally substituted wifli one, two, or three 

substitutents independently selected from (CM)alkyl, (CM)alkoxy, nitro, amino, halo, 

hydroxy, alkylthio, halo-substituted alkyl, halo-substituted aDcoxy, or acyl. Preferably, R* 

and R** together wifli the carbon atoms to which they are attached form 3,3- 

dimethylcyclobutyl, cyclohexyl, cyclopenyl, cyclooctyl, thiomorpholino-l,l-dioxide, or 

pq)eridin-4-yl wherem the nitrogen atom at the 1-position of the piperidinyl ring is optionally 

substituted with alkyl, -SO2R where is (Ci-6)alkyl, (C3-io)cycloalkyl(C(«)alkyl, 

hetero(CMo)cycloalkyl(Co.3)a]kyl, (C6.io)aryl(C(wi)alkyl, hetBro(C5.io)aryl(C<M!)alkyl where 

the rings may be optionally substituted with one, two, or three substitutents independently 

selected from allgrl, alkoxy, hydroj^r, halo, allqrlthio, or carfooTiy. 

(1) Within the above preferred, more preferred, and even more preferred groups 

above, a particularly preferred groiq) of compounds is tiiat wherein: 

is (Ci-6)alkyl, (C3.7)cycloalkyl, phenyl, benzyl, naphthyl, tetrahydronaphthyl, 

(Ci^)alkylsulfonyl(Ci^)alkyl, (C3-7)cycloalkylsulfonyl(CM)alkyl, arylsulfonyl(CM)alkyl, 

pyrrolidinyl, piperidmyl, morpholmyl, thiomorpholmyl, piperazmyl, indolmyl, pyranyl, 

thiopyranyl, furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyridinyl, isoxazolyl, 

pyrimidinyl, pyrazinyl, pyridazmyl, indolyl, quinolinyl, benzofuranyl, benzthienyl, 

benzimidazolyl, benzthiazolyl, benzoisoxazolyl, benzoxazolyl or amino; wherem R^ is 

optionally substituted by one, two, or three R^ 

each R' is independently (CM)alkyl, (C3^)cycloaIkyl, phenyl, naphfliyl, pyrroUdinyl, 

piperidinyl, morpholinyl, thiomorpholinyl, piperazinyl, furanyl, thienyl, oxazolyl, thiazolyl. 
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imidazolyl, triazolyl, tetrazolyl, pyridinyl, pyrimidiiiyl, pyraariyi; mdolyt b'enMfmii^ 
benzofliienyl, benziinidazolyl, benzthiazolyl, benzoxazolyl, quinolinyl, isoquinolinyl, 
quinazolinyl, quinoxalinyl, (CiH$)alko3Qr, (CM)alkanoyl, (Ci-6)aIkanoyloxy, aiyloxy, 
benzyloxy, (Ci-6)alkoxycarbonyl, aryloxycaibonyl, aroyloxy, carbamoyl wherein the nitrogen 
5 atom may be independently mono or di-substituted by (Ci-6)alkyl, aryl, pyrtolidinyl, 

pq)eridinyl, morpholinyl, thiomoipholinyl, piperazinyl, furanyl, fliienyl, oxazolyl, thiazolyl, 
imidazolyl, tiiazolyl, tetrazolyl, pyridinyl, pyrimidinyl, pyrazinyl, indolinyl, benzofiiranyl, 
benzothienyl, benzimidazolyl, benztfaiazolyl, quinolinyl, isoquinolinyl, quinazolinyl or 
quinoxalinyl, or 

10 each R' is independently (Ci-6)alkanoyIamino, aioylamino, (Ci^)alkylthio wherein the 

sulfur atom may be oxidized to a sulfoxide or sulfone, aiylthio wherein the sulfur atom may 
be oxidized to a sulfoxide or sulfone, ureido wheiein either nitrogen atom may be 

independently substituted by (Ci^)alkyl, aiyl, pyrtolidinyl, piperidinyl, morpholinyl, 
Ihiomorpholinyl, piperazinyl, furanyl, thienyl, oxazolyl, fluazolyl, imidazolyl, triazolyl, 
15 tetrazolyl, pyridinyl, pyrimidinyl, pyrazinyl, indolyl, benzofiiranyl, benzottdenyl, 

benzimidazolyl, benzthiazolyl, quinolinyl, isoquinolinyl, quinazolinyl or quinoxalinyl, or 

each is independently (Ci^ )alkoxycarbonylamino, aryloxycarbonylamino, 
(CM)alkylcarbamoyloxy, aiylcarbamoyloxy, (Ci-6)allqrlsulfonylamino, arylsulfonylamino, 
(Ci^)alkylaminosulfonyl, arylaminosulfonyl, amino wherein flie nitrogen atom may be 
20 independently mono or di-substituted by (Ci^)alkyl, aryl, pyrrolidinyl, piperidinyl, 

morpholinyl, thiomorpholinyl, piperazmyl, furanyl, thienyl, oxazolyl, thiazolyl, imidazolyl, 
triazolyl, tetrazolyl, pyridinyl, pyrimidinyl, pyrazinyl, mdolyl, benzofinanyl, benzothienyl, 
b enzimid azolyl, benzthiazolyl, quinolinyl, isoquinolinyl, quinazolinyl or quinoxalinyl, or 

each R" is independently halogen, hydroxy, oxo, carboxy, cyano, nitro, carboxamide, 
25 amidino or guanidino, R* may be further optionally substituted by one, two or three R**; 

each R^ is independently (CM)alkyl, (Ci^)alkoxy, (Ci^)haloalkyl, (Ci^)haloalkoxy, 
aminosulfonyl, (Ci-6)aIkylaminosulfonyl, di(Ci^)alkylaminosulfonyl (C3^)cycloallqrl, aryl, 
aryloxy, benz/loxy, halogen, hydroxy, oxo, carboxy, cyano, nitro, carboxamide, amidino or 
guanidino; 

30 R^ is hydrogen or methyl, preferably hydrogen; 

R^ is hydrogen, hydroxy, nitrile or a (Ci^)alkyl optionally partially or fully 
halogenated wherein one or more C atoms are optionally replaced by O, NH, S(0), S(0)2 or 
S and wherein said chain is optionaDy independently substituted with 1-2 oxo groups, -NH2, 
one or more (CM)alkyl, pynoUdinyl, piperidinyl, morpholinyl, thiomorpholinyl, piperazinyl, 
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indolinyl, pyranyl, tbiopyianyl, fiiiaByl, fldenyl, pyirolyl, oxazolyl, isoxazolyl, tiiiazolyl, 

imidazolyl, pyridinyl, pyiimidinyl, pyrazinyl, indolyl, benzofuianyl, benzothienyl, 

benzimidazolyl, benzthiazolyl, quinolinyl, isoquinolinyl, quinazolinyl, benzoxazolyl or 

quinoxalinyl; and 

5 R** is hydrogen, (Ci -5)allq^l, (C3^)cycloalkyl, aryl, (Ci -5)alkoxy, aiyloxy, benzyloxy, 

or ^(P)OR^ where (R** is hydrogen, (Ci^)alkyl, (Ci^)alkoxy(Ci^)allcyl, (Ci^)haloalkyl, (C3- 
7)cycloalkyl, (C3.7)cycloalk/l(Ci-6)alkyl, heteroaryl, heten)aryl(Ci-6)alkyl, aryl, or aryl(Ci. 
6)alkyl). 

Preferably, is (Ci -5)alkyl, (C3-^)cycloalkyl, phenyl, ben2yl, naphthyl, 
10 (Ci.3)alkylsulfonyl(Ci.3)allcyl, (C3^)cycloalkylsulfonyl(CM)alkyl, 

arylsulfonyl(C|.3)a]kyl, pyrrolidmyl, piperidinyl, morpholinyl, thiomorpholinyl, 
piperazinyl, furanyl, thienyl, oxazolyl, fbiazolyl, imidazolyl, pyridinyl, isoxazolyl, 
pyrimidinyl, pyrazmyl, pyrida2dnyl, indolyl, quinolinyl, benzofuranyl, benztfaienyl, 
benzimidazolyl, benztfaiazolyl, benzoxazolyl or amino; wherein R^ is optionally 
1 5 substituted by one, two, or three substitaents independently selected from R^; 

each R* is independently (Ci -.3)alkyl, cyclopropyl, cyclopentyl, cyclohexyl, phenyl, 
naphthyl, pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl, piperazinyl, furanyl, 
thienyl, oxazolyl, thiazolyl, imidazolyl, pyridinyl, pyrimidinyl, benzimidazolyl, 
benzfhiazolyl, benzoxazolyl, (Ci -3)alkoxy, (Ci -3)alkanoyl, (Ci -3)alkanoyloxy, aryloxy, 
20 benzyloxy, (Ci -3)alkoxycarbonyl, aryloxycarbonyl, aroyloxy, carbamoyl wherehx Ifae 

nitrogen atom may be independently mono or di-substituted by (Ci -3)allsyl, aryl, pyrrolidinyl, 
piperidii^l, morpholinyl, thiomorpholinyl, piperazinyl, Aienyl, oxazolyl, thiazolyl, 
imidazolyl, pyridinyl, pyrimidinyl, benzimidazolyl or benzfhiazolyl, or 

each R^ is independently (Ci ^3)alkanoylamino, aroylamino, (Ci ^3)alkylthio wherein 
' 25 the sulfur atom may be oxidized to a sulfoxide or sulfone,aryltUo wherein the siil^ 
may be oxidized to a sulfoxide or sulfone, ureido wherein either nitrogen atom may be 
independently substituted by (Ci -3)al]grl, aryl, pyrrolidinyl, piperidinyl,morpholinyl, 
thiomorpholinyl or piperazinyl, or 

each R^ is independentiy (Ci .3)alkoxycarbonylamino, aryloxycarfaonylammo, 
30 (Ci -3)alkylcarbamoyloxy, arylcaibamoyloxy, (Ci -.3)alkylsulfonylamino, arylsulfonylamino, 
(Ci .3)aIkylamino-sulfonyl, arylaminosulfonyl, amino wherein the nitrogen atom may be 
independentiy mono or di-substituted by (Ci -3)al]grl, aryl, pyrrolidinyl, piperidinyl, 
morpholinyl, thiomorpholinyl or piperazinyl, or 

each R^ is independentiy halogen, hydroxy, 0x0, carboxy, cyano, nitro, carboxamide, 
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amidinOy or guamdjno» may be further optionally substituted by one, two or three R^; each 
R^ is independently (Ci -3)alkyl, aiyl, (Ci .3)alkoxy, (Ci -3)haloa]kyl, (Ci ^3)haloa]koxy, 
aryloxy, benzyloxy, halogen, hydroxy, oxo, caiboxy, cyano, nitco, caiboxamide, amidino or 
guanidino. 

5 Even more preferably, is (Ci ^s)sSkyl, (C3-6) cycloallqrl, phenyl, benzyl, naphthyl, 

pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl, piperazinyl, fiiianyl, thienyl, 
oxazolyl, thiazolyl, imidazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyrida2inyl, indolyl, 
quinolinyl, benzofuranyl, benzdiienyl, benzunidazolyl, benztfaiazolyl, benzoxazolyl or amino; 
wherein R^ is optionally substituted by one, two or three R*; 

10 each R* is independently (Ci -3)alkyl, cyclopropyl, cyclohexyl, phenyl, pyrrolidmyl, 

piperidinyl, morpholinyl, thiomorpholinyl, piperazinyl, thienyl, imidazolyl, (Ci _3)alkoxy, (Ci 
^3)alkanoyl, (Ci -3)alkanoyloxy, aiyloxy, benzyloxy, (Ci -3)alkoxycarbonyl, aryloxycarbonyl, 
aroyloxy, carbamoyl wherein the nitrogen atom may be independently mono or 
di-substituted by (Ci -3)alkyl, aryl, pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl or 

1 5 piperazinyl, or each R* is independently (Ci _3)alkanoylamino, aroylamino, (Ci -3)-alkylthio 
wherein the sulfur atom may be oxidized to a sulfoxide or sulfone, arylthio wherein &e sulfur 
atom may be oxidized to a sulfoxide or sulfone, ureido wherein either nitrogen atom may be 
independently substituted by C (Ci-3)alkyl, aryl, pyrrolidinyl, piperidinyl, morpholinyl, 
thiomorpholinyl or piperazinyl, or each R^ is independently 

20 (Ci -.3)alkoxycarbonylamino, aryloxycarbonylamino, (Ci -3)alkylcarbamoyloxy, 

arylcarbamoyloxy, (Ci_3)alkylsulfonylainino, arylsulfonylamino, (Ci -.3)alkyl-aminosulfonyl, 
arylaminosulfonyl, amino wherein the nitrogen atom may be independently mono or 
di-substituted by (Ci _3)alkyl, aryl, pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl or 
piperazinyl, or 

25 each R* is independently halogen, hydroxy, 0x0, carboxy, cyano, nitro, caiboxamide, 

amidino or guanidino, R^ may be further optionally substituted by one, two or three R^ 

each R** is independently methyl, ethyl, n-propyl, i-propyl, phenyl, methoxy, ethoxy, 
n-propoxy, i-propoxy, phenoxy, benzyloxy, fluoro, chloro, bromo, iodo, hydroxy, 
trifluoromethyl, trifluoromethoxy, 0x0, carboxy, cyano, nitro or caiboxamide. 

30 Even more preferably, R^ is cyclopropyl, cyclopentyl, cyclohexyl, phenyl, benzyl, 

naphthyl, pyrrolidinyl, piperidinyl, morpholinyl, thiomoipholinyl, piperazinyl, furanyl, 
thienyl, thiazolyl, imidazolyl, pyridinyl, pyrazinyl, or amino; wherein R^ is optionally 
substituted by one, two or three R*; 

each R* is independently phenyl, pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl, 
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piperazinyl, pyridinyl, tiiienyl, or imidazolyl; may be fiii&er optionally substituted by one, 
two or three each R^ is independently me^I, chloio» fluoro, hydroxy, methoxy, 
trifluoromethyl or trifluorometboxy. 

Particularly preferably, R^ is a group of fonnula (i)-(xiii): 

(i) 




(vii) 
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dp,.. 

(viii) 

X 




(xii) l-(4-aminosulfonylphenyl)-5-(4-clilorophenyl)pyiazol-3-yl; or 

(xiii) l-methyl-3-trifluoio-lH-tlueDo[2,3-c]pytazol-4-yl; 
where: 

f 

Zis-CH-or-Ns 

Q is -NR- where R is hydrogen or alkyl, -0-, or -S-; 
Q*is^H-or-N-; 

X and Y are independently selected from hydrogen, halo, allcyl, alkoxy, or haloalkoxy 
provided that one of X and Y is not hydrogen; 

X'andX^ are independently selected firom aDcyl, halo, alkoxy, or haloalkoxy; 

R^'andR*' are independently selected from phenyl, 2-alkoxyphenyl, 3-alkoxyphenyl, 
2-halophenyl, 2-alkylphenyl, 2-haloalkoxyphenyl, furan-2-yl, thiophen-3-yl, orpyridin-4-yl; 

R^* and R^ are independently selected from phenyl, 2-alkoxyphenyl, 3-alkoxyphenyl, 
2-halophenyl, 2-alkylphenyl, 2-haloalkoxyphenyl, jEuran-2-yl, thiophen-3-yl, or pyridin-4-yl; 
and 

R^"^ is a branched alkyl chain of 4-6 carbon atoms or trifluoroalkoxy. 
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Preferably^ X and Y are independenfly selected from hydrogen, chloro, methyl, 
methoxy, trifluroimethyl, or ttifluoromethoxy, preferably hydrogen, chloro, methyl, or 
methoxy, and 

X*,andX^ are mdependently selected from methyl, chloro, fluoro, methoxy, 
trifluoromethyl, or trifluoromethoxy, preferably chloro, methyl, or methoxy. 

More particularly, is 2'-chlorobiphen-4-yl, 3,2'-dichlorobiphenyl-4-yl, 2',6*- 
dichlorobiphen-4-yl, 2\6'-dimethylbiphen-4-yl, 2*-methylbiphen-4-yl, 2'-£luorobiphen-4-yl; 
4-trifluoromethoxyphenyl, 4-{2-butyl)phenyl, 3,5-diphenylphenyl, 2,3-diphenylthiophen-5-yl, 
2-(2-melhylphenyl)furan-5-yl, 2-(2-meflioxyphenyl)furan-5-yl, 3-methoxy-2-(2- 
mefhylphenyl)thiophen-4-yl, 3-methoxy-2-(2-methoxyphenyl)thiophen-4-yl, 2,3-di(2- 
methoxyphenyl)thiophen-5-yl, 3,5-di(2-methoxyphenyl)phenyl, 3,5-di(3- 
mefhoxyphCTyl)phenyl, 3,5-di(tfaiophen-3-yl)phenyl, 3,5-di(pyridin-4-yl)phenyl, 2,3-di(2- 
methylpheiiyl)fhiophen-5-yl, /ert-butylphenyl, 2,3-di(fman-2-yl)thiophen-5-yl, 3,5-di(£uran- 
2.yl)phenyl, 4-(2-me1hylphenyl)tibiophen-2-yl, 4-(2-metho3OThenyl)thiophen-2-yl, 2'- 
chlorobiphen-3-yl, 2'-methyl-4-chlorobiphenyl-3-yl, 3,5-di(2-chlorophenyl)phenyl, 2,3-di(2- 
chlorophenyl)fhiophen-5-yl, l-(4-aminosulfonylphenyl)-5-(4-chlorophenyl)-pyrazol-3-yl, 2- 
(2,6-dichlorophenyl)furan-5-yl, 2,3-diphenylthiophen-5-yl, 4,5-diphenylthiazol-2-yl, 3- 
trifluoromethyH-methylfliieno[23-c]pyrazol-5-yl, 2-(2'-chloTophenyl)pyridin-5-yl, or 2- 
(2',6*-dichloropheiiyl)pyridin-5-yl. Even more particularly preferably, is 2'-chlorobiphen- 
4-yL 

Within the above preferred R^ groups, R^ is hydrogen; and 
R** is -C(0)OR** where (R^ is hydrogen, (Ci^)alkyl, (Ci-6)alkoxy(Ci-6)alkyl, (Ci- 
6)haloalIcyl, (C3-7)cycloalkyl, (C3.7)cycloaliyl(CM)alkyl, heteroaryl, heten)aryl(Ci^)alkyl, 
aryl, or aiyl(Ci^)aDcyl). Preferabably, R^ is ethoxycarbonyl, 2-methylpropyloxycaibonyl, 
2,2,-dimetiQr]pFopylo?Qrcaibonyl, methoxycarbonyl, cyclopentylo?Qrcaifoonyl, 
propylojqrcarbonyl, hexyloxycarboiqrl, 3-methoxybutyloxycarbonyl, 2-isobutyloxy- 
etfayloxycarbonyl, isopropyloxycarbonyl, benzyloxycarbonyl, cyclohexylmethyloxy- 
carbonyl, pyran-4-ylmethyloxycarbonyl, tetrahydrofuran-3-yloxycaibonyl, 2- 
methoxyetfaoxycarbonyl, 3,33-trifluoropropyloxycaibonyl, cyclobutyfanethyloxycaifoonyl, 1- 
propenyloxycarbonyl, cyclobutoxycarbonyl, piperidin-4-yfanedioxycaibonyl, 3-pyrrolidin-l- 
ylpropyloxycarbonyl, 3-piperidm-l-ylpropyloxycarbonyl, 3-dimethylpropyl-oxycarbonyl, 2- 
dimethylaminoethylojcjrcarbonyl, 2-pyridm-4-ylefliyloxy-caibonyl, or 2-(4-methylpipera2in- 
1 -yletfayloxycarbonyl. 

(2) Wifliin the above preferred, more preferred, and even more prefened gfxmps 
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above, yet another particularly preferred gioxq) of compounds is that wherein: 
and R^* are hydrogen; 

is hydrogen, (Ci-e) saturated alkyl, phenyl, pyrrolidinyl, piperidinyl, morpholinyl, 
fluomoipholinyl, piperazinyl, faranyl, fhienyl, pyridinyl, or amino; wherem is optionally 
substituted by one, two or three R* where each R* is independently halo or (Ci^) saturated 
alkyl. Preferably, R^ is methyl, tiifluoromethyl, 2,2,2-trifluoToethylamino, amino, N,N- 
dimefhylamino, morpholin-4-yl, pyrrolidin-l-yl, piperidin-l-yl, 4-methylpiperazin-l-yl, 
tihien-2-yl, fliien-3-yl, furan-2-yl, furan-3-yl, pyridin-2-yl, pyridin-S-yl, pyridin-4-yl, 
pyrimidin-5-yl, pyrimidin-4-yl, oxazol-4-yl, oxazol-5-yl, Aiazol-4-yl, thiazol-5-yl, quinolin- 
6-yl, indol-5-yl, 2-mefhylimidazol-4-yl, phenyl, or 4-fluorx)phenyl; and 

R* is hydrogen, (Ci^) saturated alkyl, or halogenated alfcyl, preferably, hydrogen, 
2,2,2-trifluoToethyl or methyl. 

(3) Wifliin the above preferred, more preferred, and even more preferred groups 
above, yet another particularly preferred group of compounds is that wherem: 

R^ and R^ in (la) and (lb) together with the atoms to which they are attached form a 5, 
6, or 7 membered heteroc^cloalkyl ring containing at least an -SOr group or a 5, 6, or 7 
membered heterocycloallQrl ring containing at least an -SO2- group and is fused to an aryl or 
heteroaryl ring wherein wherein each ring is optionally independenfly substituted by one or 
two R*^ where each R"^ is independently halo, alkoxy, haloalkyl, haloalkoxy, hydroxy or alkyl. 

Preferably, R^ and R^ in (la) and (lb) together with the atoms to which they are 
attached form a S or 6 membered heterocycloallgrl ring containing at least an -SO2- group or 
a S or 6 membered heterocycloalkyl ring contarmng at least an -SO2- group and is fiised to an 
aryl or heteroaryl ring optionally independently substituted by one or two R^ 

More preferably, R^ and R^ in (la) and (lb) together with the atoms to which they are 
attached form a S or 6 membered heterocycloalkyl ring containing at least an -SO2- group or 
a 5 or 6 membered heterocycloalkyl ring containing at least an -SO2- group and is fiised to a 
thienyl or pyrrolyl ring optionally mdependenfly substituted by one or two R^ 

Even more preferably, R^ and R^ m (la) and (lb) together with the atoms to which 
they are attached form a 5 or 6 membered heterocycloalkyl ring containing at least an -8O2- 
group or a S or 6 membered heterocycloalkyl ring containing at least an --SO2- group and is 
fused to a phei^l or pyridmyl ring optionally independently substituted by one or two R^ 

Most preferably, R^ and R* in (la) and (lb) together with the atoms to which fliey are 
attached form a ring of formula: 
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wherein W is -S(0)2- wherein each ring is optionally independently substituted by one 
or two R** where each R*^ is independently chloro, fluoro, methoxy, trifluoromethyl, 
5 tiifluoromethoxy, hydroxy, or methyl. 

Within the above preferred and more preferred groups in (3), a particularly preferred 
group of compounds is Aat where R^ is hydrogen. 

(4) Within the above preferred, more preferred, and even more preferred groups 
above, yet another particularly preferred group of compounds is that wherein: 
10 R^ and R'* in (la) and (lb) together with the atoms to which they are attached form a 5, 

6, or 7 membered heterocycloalkyl ring fused to an aryl or heteroaryl ring wherein said 
heterocyclic ring is substituted on the aromatic and/or non-aromatic portion of the rings with 
one, two, or three R*^ provided that the heterocycloalkyl ring does not contain an -502- group; 

each R* is independently (Ci -.5) alkyl, (C3^)cycIoalkyl, aryl, (Ci -5)alkoxy, aryloxy, 
15 benzyloxy, alkoxycarbonyl, where each of the aforementioned groups is optionally 
substituted with halogen, (Ci _5)haloalkyl, (Ci -5)alkyl, (Ci .5)alkoxy, (Ci -.5)haloalkoxy, 
hydroxy, 0x0, carboxy, nitrile, nitro, or -C(0)NH2; 

Preferably, R^ and R"^ in (la) and (lb) together with the atoms to which they are 
attached form a 5 or 6 membered heterocycloalkyl ring ftised to an aryl or heteroaryl ring 
20 wherein said heterocyclic ring is substituted on the aromatic and/or non-aromatic portion of 
the rings with one, two, or three provided that the heterocycloalkyl ring does not contain 
an -SO2- group. 

More preferably, R^ and R"* in (la) and (lb) together with the atoms to which they are 
attached form a 5 or 6 membered heterocycloalkyl ring fused to a phenyl or pyridinyl ring 
25 wherein said heterocyclic rings is substituted on the aromatic and/or phenyl or pyridinyl 

portion of the rings with one, two, or three R^ provided that the heterocycloalkyl ring does not 
contain an -SO2- group; 

each R^ is independently (Ci -5)alkyl, (C3^)cycloalkyl, phenyl, (Ci -5)alkoxy, aryloxy, 
benzyloxy, haloalkyl, haloalkoxy, each of flie aforementioned groups is optionally substituted 
30 with halogen, hydroxy, (Ci.3)alkyl, (Ci.3)alkoxy, (Ci.3)haloaIkyl, (Ci.3)haloalkoxy, 0x0, 
carboxy, nitrile, nitro, or -C(0)NH2. 

Most preferably, R^ and R"^ in (la) and (lb) together with the atoms to.which they are 
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attached foim a ring of fonmila: 

" Or 

wherein W is -O-C(O)-, -CO-, or -NR-C(0)- (where R is hydrogen, (Ci^)alkyl, (Ci. 
5 6)alkoxycarbonyl(Ci^)alkyl, (Ci^)alkylsulfonyl(Ci^)alkyl, (Ci-6)alkylamino(Ci-6)alkyl, di- 
(Cu)alkylamino(Ci-6)alkyl, heterocycloalkyl, heterocycloal]qrl(CM)alkyl, heteroaryl(Ci- 
6)alkyl), wherein each ring is independently substituted by one or two 

each R*^ is independently chloro, fluoro, methoxy, trifluoromethyl, trifluoromethoxy, 
hydroxy, methyl, or phenyl where the phenyl ring is optionally substituted with one, two or 
10 three substituents independently selected firom chloro, fluoro, methyl, methoxy, 

trifluoromethyl, trifluoromethoxy, or hydroxy. Preferably R* is phenyl where the phenyl ring 
is optionally substituted with one, two or tbree substituents independently selected from 
chloro, fluoro, methyl, methoxy, trifluoromethyl, trifluoromethoxy, or hydroxy. 

Within the above preferred and more preferred groups in (4), a particularly preferred 
1 5 group of compounds is that where R^ is hydrogen. 

(5) Within the above preferred, more preferred and even more preferred groups, 
yet another particularly preferred group of compoxmds is that wherein: 

R^ and R^ together with the atoms to which they are attached form a 5, 6, or 7 
membered heterocycloalkyl ring containing at least an -SO2- group; or a 5, 6, or 7 membered 
20 heterocycloalkyl ring containing at least an -SO2- group and is fused to an aryl or heteroaryl 
ring; wherein said heterocyclic rings are substituted on the aromatic and/or non-aromatic 
portion of the rings with one, two, or three R*^; 

each R^ is independently (Ci-6)alkyl, (Ci^)alkyl interrupted by one or two N, O, S, 
S(0), or S(0)2 and optionally substituted by 1-2 0x0, amino, or halogen, halo, (Ci _5)alkoxy, 
25 aryl, pyridinyl, (Ci -5)alkoxy, alkoxycarbonyl, where said aryl and pyridinyl is optionally 
substituted with one or two substituents independently selected from halogen, (Ci - 
5)haloalkyl, (Ci -5)alkyl, (Ci -5)aIkoxy, (Ci -5)haloalkoxy, or carboxy. 

More preferably, R^ and R* together with the atoms to which they are attached form a 
5 or 6 membered heterocycloalkyl ring containing at least an SO2- group; or 5 or 6 
30 membered heterocycloalkyl ring containing at least an -SO2- group and is fused to a phenyl 
or pyridinyl ring; wherein said heterocyclic rings is substituted on the aromatic and/or phenyl 
or pyridinyl portion of the rings with one, two, or three R*^; 

36 



wo 2004/000838 PCT/US2003/019990 
each is independently (Ci^)alkyl, (Ci^)alkyl inteirupted by one or two N, O, S, 
S(d), or S(0)2 and optionally substituted by 1-2 oxo, amino, halogen, pyirolidinyl, 
piperidinyl, piperazin-l-yl, moipholinyl, or fhiomoipholinyl, halo, (Ci^s)alkoxy, aiyl, 
pyridinyl, (Ci .s)alkoxy, alkoxycaibonyl, where said aryl and pyiidiayl is optionally 
S substituted with one or two substituents independenfly selected from halogen, (Ci _ 
5)haloaIkyl, (Ci -5)alkyl, (C\ -5)alkoxy, (Ci -5)haloalkoxy, or carboxy. 

Most preferably, and R^ together with the atoms to which they are attached fonn a 
heterocycloallgrl ring fused to a phenyl or pyridiuyl ring as shown below: 




HN.^ N.i HN.£ N. 



10 . s s^rr 

wherein W is -S(0)2-; wherein the fused phenyl ring is substituted with one, two or three R^; 

where one is independently phenyl or pyridinyl and the other two R*^ are 
independently selected from hydrogen, chloro, fluoro, methoxy, trifluoromethyl, 
1 5 trifluoromeflioxy, or methyl provided that at least one of them is not hydrogen and where said 
phenyl and pyridinyl is optionally substituted with one or two substituents independently 
selected from halogen, (Ci -5)haloalkyl, (Ci -.5)alkyl, (Ci -5)alkoxy, (Ci _5)haloalkoxy, or 
carboxy. 

Most preferably, R^ and R"* together with the atoms to which they are attached form a 
20 heterocycloalkyl ring fiised to a phenyl or pyridinyl ring as shown below: 




wherein W is -S(0)2-; and each R^ and R are mdependently hydrogen, chloro, fluoro, 
meflioxy, trifluoromethyl, trifluoromethoxy, hydroxy, or methyl provided that both R^ and R^ 
25 are not hydrogen simultaneously; and R^ is hydrogen or carboxy. 

Within the above preferred and more preferred groups in (4), a particularly preferred 
group of compounds is that where R^ is hydrogen. 

(6) Within the above preferred, more preferred and even more preferred groups, 
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yet anoflier particularly preferred group of compounds is that wherein and together 
wilfa the atoms to which they are attached fonn a S, 6, or 7 membered heterocycloalkyl ring 
fused to an aryl or heteroaiyl ring provided that it does not contain an -5O2- group; \^erein 
said heterocyclic rings are substituted on die aromatic and/or non-aromatic portion of the 
5 rings with one, two, or three R*^; 

each R** is independently (Ci-6)alkyl, (Ci^)alkyl internq)ted by one or two N, O, S, 
S(0), or S(0)2 and optionally substituted by 1-2 0x0, amino, or halog^ halo, (Ci -5)a]koxy, 
aiyl, pyridinyl, (Ci -5)alkoxy, alkoxycaibonyl, where said aryl and pyridinyl is optionally 
substituted with one or two substituents independently selected from halo^n, (Ci _ 
1 0 5)haloalkyl, (Ci ^5)alkyl, (Ci -5)alkoxy, (Ci -5)haloalkoxy, or carboxy. 

More preferabty, R^ and R^ together with the atoms to which ibesy are attached form a 
5 or 6 membered heterocycloalkyl ring fused to a phenyl or pyridinyl ring provided that it 
does not contain an -SO2- group; wherein said heterocyclic rings is substituted on the 
aromatic and/or phenyl or pyridinyl portion of the rings witti one, two, or thiee R^; 
1 S each R^ is independently (Ci^)alkyl, (C]4)a]kyl interrupted by one or two N, 0, S, 

S(0), or S(0)2 and optionally substituted by 1-2 0x0, amino, halogen, pyrrolidinyl, 
piperidinyl, pipeiazin-l-yl, morpholinyl, or thiomorpholinyl, halo, (Ci.5)alkoxy, aiyl, 
pyridinyl, (Ci -s)alkoxy, alkoxycaibonyl, where said aryl and pyridinyl is optionally 
substituted with one or two substituents independendy selected from halogen, (Ci- 
20 s)haloalkyl, (Ci -s)alkyl, (Ci .s)alkoxy, (Ci -5)haloalkoxy, or carboxy. 

Most preferably, R^ and R^ togedier with the atoms to which they are attached form a 
heterocycloalkyl ring fused to a phenyl or pyridinyl ring as shown below: 




25 

wherein W is -O-C(O)-, -CO-, or -NR-C(0)- (where R is hydrogen, (Ci-6)alkyl, (Ci. 
6)alkoxycarbonyl, (Ci_6)alkylsulfonyl(Ci^)alkyl, (Ci^)aIkylamino(Ci^)alkyl, di-(Ci. 
6)alkyIainino(Ci-6)alkyl, morphoUnylalkyl, pyrrolidinylalkyl, piperidinylalkyl, or 
piperazinylalkyl), wherein the fused phenyl ring is substituted with one, two or three R^ 
30 where one R*^ is iadependently phenyl or pyridinyl and the other two R^ are indepratdently 
selected from hydrogen, chloro, fluoro, methoxy, trifluoromethyl, trifluoromethoxy, or 
methyl provided that at least one of them is not hydrogen and where said phenyl and 
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pyridinyl is optionally substituted with one or two substituents independentiy selected firom 
halogen, (Ci-.5)baloalkyl, (Ci -5)alkyl, (Ci-5)alkoxy, (Ci-5)haloalkoxy, or caiboxy. 

Most preferably, and together with die atoms to which they are attached form a 
heterocycloalkyl ring fused to a phenyl or pyridinyl ring as shown below: 




wherein W is -OC(0)-, -CO-, or -NR-C(0)- (where R is hydrogen, methyl, (Ci. 
6)alkyl, (CM)alkoxycarbonyl(Ci^)alkyl, (Ci^)alkylsulfonyl(Ci^)alkyl, (Ci^)alkylamino(Ci. 
6)alkyl, di-(Ci^)alkylamino(Ci^)alkyl, heterocycloalkyl, heterocycloalkyl(Ci^)alkyl, or 
heteroaryl(Ci^)alkyl); and 

each and R** are independentiy hydrogen, chloro, fluoro, mefboxy, trifluoromethyl, 
trifluoromethoxy, hydroxy, or methyl provided that both R* and R* are not hydrogen 
snnultaneously; and R^ is hydrogen or caifooxy. 

Within the above preferred and more preferred groups in (6), a particularly prefeired 
group of compounds is that where R^ is hydrogen. 

(7) Within the above prefenred, more preferred and even more prefened groups, 
yet another particularly preferred group of compounds is tiiat wherein R^ and R^ together 
with tiie atoms to which tixey are attached form a group selected fix>m: 
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where R*' is amino, mefhylsulfonylamino, efhylsulfonylamino, mefhylamino, 
dimethylamino, acetylamino, mdboxy, eOioxy, metfaylaminocarbonyl, aminocarbonyl, 
dethylaminocarbonyl, dimetfaylaminocaibonyl, mefhylaminocaibonyl, ureido, or 
ethoxycarbonylamino. 

Within the above preferred and more preferred groups in (7), a particularly preferred 
groiq) of conq>ounds is Ifaat where is hydrogen. 

(8) Within the above preferted, more preferred and even more preferred groups, 
yet another particularly preferred group of compounds is that wherein R^ and R^ togeflier 
with the atoms to which they are attached form a group selected jftom: 
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Ct^. V^- cr4. "^^.-O^. 
O^, 0^. Cci.O:^. 



Of^.tt-^c, C4. tfA 

" H 

H 

In the above groups, the hydrogen atom attached to the nitrogen can be replaced by 
(Ci-6) saturated alkyl, halo substituted (Ci-6) saturated alkyl, Q)referably, methyl, efliyl, 
5 propyl, isopropyl, or /err-butyl, or trifluoromethyl), mefhylsulfonylmethyl, 

methoxycaibonyhne%l, 2-mefliylsuIfonylefliyl, 2-methoxycaibonyle%l, 2-methylpropyl, 
2^-dimethylpropyl, l-methylpiperidin-4-yl, l-methylpiperidin-4-yhnethyl, 2-(l- 
methylpiperazin-4-yl)efliyl, 2-dimethylaminoethyl, S-dimefhylaminopropyl, 2-pyridin-4- 
ylethyl, 3-pyrrolidin-l-ylpropyl, 3-piperidm-l-ylpropyl, 2,2;2-trifluoToethyl, or 2-morpholin- 
10 4'-ylethyl. 

Withm the above preferred and more preferred groups in (8), a particularly preferred 
group of compounds is that where is hydrogen. 

(n). Another preferred group of compounds in groups (1-3) set forth in the Summary of 
15 the Invention is that wherein: 

R^ and R"** are hydrogen; and 

43 



wo 2004/000838 PCTAJS2003/019990 

R* is -SO2R where R is pyranyl, thiopyiaiiyl, fiiranyl, fhienyl, pytrolyl, oxazolyl, 
isoxazolyl, thiazolyl, imidazolyl, pyridinyl, pyrimidinyl, pyrazinyl, indolyl, benzofiiianyl, 
benzofhienyl, benzimidazolyl, benzfhiazolyl, quinolinyl, isoquinolinyl, quinazolinyl^ 
benzoxazolyl, or quinoxalinyl, -SOa-satuiated alkyl, (Ci^) satuiatsed allqrl substituted with a 
5 heteroaiyl ring defined immediately above or pyrroKdinyl, piperidinyl, morpholinyl, 
fhiomoipholinyl, piperazinyl, or indolinyl, -SO2NRR' where R and R' are independently 
hydrogen or (Ci^) saturated allc^l wherein each of the aforementioned groiq> is optionally 
substituted wifli halogen, hydroxy, (Ci^) saturated alkyl, (d^) saturated alkoxy, (Cm) 
saturated haloalkyl, (Ci^) saturated haloalkoxy, 0x0, carboxy, nitrile, nitro or -CONHi-- 
1 0 Within prefeired group, more preferred groups of compounds are those wherein R^ 

R^^ and E are as defined in preferred group (I) above. 

haloalkyl, (Ci-e) saturated haloalkoxy, 0x0, carboxy, nitrile, nitro or -CONH2-. 
Within prefeired group, more preferred groups of compounds are those wherein R^ 
R\ and E are as defined in preferred group (f) above. 

15 

(in). Yet another preferred gtoiq) of compounds within the preferred subgroups (1 -3) set 
forth in the Simunary of the Invention is made up of compounds of Formula (lb) wherein R'* 
is hydrogen and R^ is (Ci-6)alkyl optionally interrupted by one or two N, O, S, S(0), or 8(0)2 
and optionally substituted by 1-2 0x0, amino, hydroxy, halogen, Ci ^alkyl, pyrrolidinyl, 

20 piperidmyl, morpholinyl, Ifaiomoipholinyl, piperazinyl, indolinyl, pyranyl, thiopyranyl, 

fiuanyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, imidazolyl, pyridinyl, pyrimidinyl, 
pyrazinyl, indolyl, benzofuranyl, benzothienyl, benzimidazolyl, benzthiazolyl, quinolinyl, 
isoquinolinyl, quinazolinyl, benzoxazolyl or quinoxalinyl; 

halo, alkoxy, alkyllhio, hydroxy, carboxy, aryl, aryloxy, aroyl, fiiranyl, thienyl, 

25 pyrrolyl, imidazolyl, pyridinyl, pyrimidinyl, (Ci^)alkanoyl, -C(0)OR^ where (R^ is hydrogen, 
(CM)alkyl, (Ci^)alkoxycalkyl, (Ci^)haloalkyl, (C3-7)cycloalkyl, (C3.7)cycloa]kyl(Ci^)alkyl, 
heterearyl, heteroaryl(Ci^)alkyl, aryl, aryl(Ci4)al]QrI, or (Ci^)aIlgrl5ulfonyl), 
aryloxycarfoonyl, benzyloxycarboiQrl, (Ci.6)alkanoyIamino, aroylamino, Ci-s alkylthio, 
arylthio, (CM)alkylsulfonylammo, arylsulfonylamino, (Ci.6)alkylamino-sulfQiiyl, 

30 arylaminosulfonyl, (C3^)cycloalkyl and benzyloxy wherein each of the aforementioned group 
is optionally substituted with halogen, hydroxy, (Ci^)alkyl, (Ci^)alkoxy, (Ci.6)haloalkyl, (Ci. 
6)haloalkoxy, 0x0, carboxy, nitrile, nitro or NH2C(0)-. 

Preferably, R*^ is hydrogen, (Ci -5) alkyl, (C3-6)cycloalkyl, aryl, (Ci -5)alkoxy, aryloxy, 
benzyloxy, or -C(0)OR*' where (R^ is hydrogen, (Ci^)alkyl, (Ci-6)a]koxy(Ci^)alkyl, (Ci- 
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6)haloalkyl, (C3.7)cycloalkyl, (C3-7)cycloalkyl(Ci-6)allqrl, heteioaryl, heteroaiyl(Ci-6)allqrl, 
aiyl, or aiyl(Ci-6)alkyl). 

Mote preferably, is hydrogen or -C(0)OR^ where (R^ is hydrogen, (Ci^)alkyl, 
(Ci^)alkoxy(Ci^)alkyl, (Ci^)haloallcyl, (C3.7)cycloallqrl, (C3-7)cycloalkyl(Ci-6)alkyl, 
5 heteroaryl, heteroaryl(Ci^)alkyl, aryl, or aiyl(Cu)alkyl). Preferably, is ethoxycarbonyl, 
2-methylpropyloxycarbonyl, 2,2,-dimethylpropyloxycarbonyl, methojqrcarbonyl, 
cyclopentyloxycaibonyl, propyloxycarbonyl, hexyloxycarbonyl, 3- 
metfaoxybutyloxycarbonyl, 2-isobutyloxyethyloxycarbonyl, isopropyloxycarbonyl, 
benzyloxycarbonyl, cyclohexylmethyloxycarbonyl, pyran-4-yhnethyloxycatbonyl, 
10 tetrahydrofuran-3-yloxycarbonyl, 2-methoxyethoxycarbonyl, 3,3,3-trifIuoropropyloxy- 
caibonyl, cyclobutylmethyloxycarbonyl, l-propenyloxycarbonyl, cyclobutoxycaxbonyl, 
piperidin-4-yfanetfaoxycaibonyl, 3-pyrrolidin-l-ylpropyloxycarbonyl, 3-piperidin-l- 
ylpiopyloxycarbonyl, 3-dimethyIpropyloxycarbonyl, 2-dimethylaminoefhyloxycarbonyl, 2- 
pyridin-4-ylethyloxycarbonyl, or 2-<4-methylpiperazin-l-yl)ethyloxycarbonyl. As stated 
1 5 earlier these compounds can tautomerize to give a compound of formula (lb') where R^ is 
hydrogen. Such tautomers are within the scope of this group. 

Within this group (HI), more preferred groups of compoimds are those wherein E, R\ 
B}\ and R^ are as defined for preferred group (I) above. 

20 (IV). Another preferred group is made up of compounds of Formula (la) wherein R^ is 
hydrogen and R* is (Ci^)alkyl that is partially halogenated, -<:OOR, -CONRR, -CONHR, - 
SO2R, -SQ2NH2, -SO2NHR, -SO2NR2 (where each R is mdependently alkyl, morpholinyl, or 
pyridinyl) or -CONH2, preferably 2,2,2-trifluoroethyl. A person skilled in the art will 
recognize that a compound in this group can tautomerize to give a compound of Formula (lb) 

25 where R^ is hydrogen. The amount of each tautomer present will depend on various 

conditions such as steric hinderance, pH, temperature, and the like. Accordingly, this group 
encompasses individual tautomeric forms of compounds of Formula (la) as well as mixtures 
thereof. 

Wiftin these preferred and more preferred groups of compounds, a more preferred 
30 group of compounds is that wherein R^ is a group defined in preferred group (I) above. 

(V). Another preferred group is made up of compounds of Formula (Ia)/(Ib) is that 
wherem R^*, R^ and R*^ are hydrogen; 

E is -CHR*C(0)R*° where R* is ethyl, propyl, butyl, more preferably ethyl, and R^° is 
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hetero(C4-io)aiyl optionally substituted with (C3.io)aiyl, (C6.io)aiyl, hetero(C5-io)aryl, -(Ci- 

6)alkyl, halo, halo-substituted (CM)alkyl, NR^^R^', -0R^^ or -COOR^^ -COR^^ where R^^ 
and R^* are independenfly hydrogen or -(Ci-6)allqfl, R^' is hydrogen, -(C^'^alkyl, or halo- 
substituted -(Ci-6)alkyl. More preferably, R^*^ is benzoxazol-2-yl, oxazolo[4,5-b]pyridin-2- 

5 yl, 2-pyridin-3-yl-[l,3,4]-oxadiazol-5.yl, 2-pyridin-4-yl-[l,3,4]-oxadiazol-5-yl, 2-ethyl- 
[l,3,4]-oxadiazol-5-yl, 2-isopropyl-[l,3,4]-oxadiazol-5-yl, 2-teft-butyl-[l,3,4]-oxadiazol-5- 
yl, 2-phenyl-[l,3,4]-oxadiazol-5-yl, 2-methoxymethyl-[l,3,4]-oxadiazol-5-yl, 2-furan-2-yl- 
[U,4]-oxadiazol-5-yl, 2-thien-2-yl-[l,3,4]-oxadiazol-5-yl, 2-(4-methoxyphenyl)-[l,3,4]- 
oxadiazol-5-yl, 2-(2-metlioxyphenyl)-[l,3,4]-oxadiazol-5-yl, 2-(3-meflioxyphenyl)-[l,3,4]- 

10 oxadiazol-5-yl, 2-(2-trifluorome1iioxyphenyl)-[l,3,41-oxadiazol-5-yl, 2-(3- 

trifluoiomethoxyphenyl)-[l,3,4]-oxadiazol-5-yl, 2-(4-trifluoromethoxyphenyl)-[l,3,4]- 
oxadiazol-5-yl, 2"(4-dimetiiylaniinophenyl)-[l,3,4]-oxadiazol-5-yl, pyradizin-3-yl, pyrimidin- 
2-yl, 3-phenyl-[l,2,4]-oxadiazol-5-yl, 3-ethyl-[l,2,4]-oxadia2ol-5-yl, 3-cyclopropyl-[l,2,4]- 
oxadiazol-5-yl, 3-fhien-3-yl-[l,2,4]-oxadiazol-5-yl, 3-pyridin-4-yl-[l,2,4]-oxadiazol-5-yl, 3- 

15 pyridin-2-yl-[l,2,4]-oxadiazol-5-yl, 5-efhyl-[l,2,4]-oxadiazol-3-yl, 5-phenyl-[l,2,4]- 

oxadiazol-3-yl, 5-fluen-3-yl-[l,2,4]-oxadiazol-3-yl, 5-trifluoromefhyl-[l,2,4]-oxadiazol-3-yl, 
5-pyridin-4-yHl A4]-oxadiazol-3-yl, or 5-phenyloxazol-2-yl; most preferably R^^ is 
benzoxazol-2-yl; 

R^ is 2,2-dichloroefhyl, 2,2,2-trichloroethyl, 1,4-diinethylcyclopentyhnethyl, 
20 moipholin-4-yhnethyl, isopropyhnethanesulfonyhnethyl, cyclopentylmethyl, 2,2-difluoro-3- 
phenylpropyl, pyridin-4-ylmethyl, 2-chloiobenzyl, 4-fluorobenzyl, or 2,2-dichloro-3- 
phenylpropyl, 2-cyclohexylelhyl, cyclohexyhnethyl, cyclopentylmethyl, 2-cyclopentylethyl, 
fert-butylmethyl, 1-methylcyclopropyhnetiiyl, l-methylcyclohexyl-me1hyl, 
l-mefhylcyclopentyhnethyl, 1,3-dimethylcyclopentyhnethyl, morpholin-4-yhnethyl, 
25 2,2-dimethyl-3-phenylpn>pyl, l-benzylQ^clopropyhnefliyl, 2-(l,l- 

difluoromeflioxy)phenylmethanesulfonyhnethyl, 2-methylpropylsulfonylmethyl, 
phenylmethanesulfonylmethyl, pyiidin-2-ylmethanesulfonyl-mefhyl, pyridin-4-yl- 
meflianesulfonylmethyl, cyclopropyhnethanesulfonybnethyl, pyridin-3-ylmethane- 
sulfonybnethyl, 2,6-difluorophenyhnethanesulfonyhnelliyl, 2,2-difluoio-3-phenylpropyl, 2,2- 
30 dichloropropyl, 2,2-dichloro-3-phenylpTopyl, 2-pyridin-2-ylsulfonylefliyl, 2- 

phenylsulfonylefliyl, 5-bromothien-2-ytaiethyl, pyridin-4-yhnethyl, 2-chlorobenzyl, or 4- 
fluoiobenzyl; 

R^ is hydrogen, (Ci^) saturated allqrl, phenyl, pynolidinyl, piperidiiq^l, moipholinyl, 
thiomoipholinyl, piperazinyl, fimmyl, thienyl, pyridinyl, or amino; wherein R^ is optionally 
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substituted by one, two or fliree where each R* is independently halo or (Ci^) saturated 
alkyl. Preferably, R^ is methyl, trifluoromethyl, 2,2>trifluoroefliylamino, amino, N.N- 
dimethylamino, morpholin-4-yl, pyrrolidin-l-yl, piperidin-l-yl, 4-methylpiperazln-l-yl, 
thien-2-yl, thien-3-yl, furan-2-yl, furan-3-yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, 
pyrimidin-5-yl, pyrimidin-4-yl, oxazol-4-yl, oxazol-S-yl, thiazol-4-yl, fhiazol-5-yl, quinolin- 
6-yl, indol-5-yl, 2-methylimidazol-4-yl, pheiqrl, or 4-fluorophenyl; and 

R'^ is hydrogen, (d^ saturated alkyl, or halo-substituted (Ci^) saturated alkyl or (Ci. 
6) saturated alkylsulfonyl, preferably, hydrogen, 2,2>trifluoroettiyl, methyl, or 
methylsulfonyl, most preferably trifluoroeAyl. 

(VI). Another preferred group is made up of compounds of Formula (Ia)/(Ib) is that 
wherein R**, R^'and R^ are hydrogen; 

E is -CHR*^C(0)R'** where R* is ethyl, propyl, butyl, more preferably ethyl, and R*® is 
hetero(C4.io)aiyl optionally substituted wifli (C3-io)aryl, (C6-io)aryl, hetero(C5-io)aryl, -(Ci- 
6)alkyl, halo, halo-substituted (CM)alkyl, NR^'*R^^ -OR^', or -COOR^, -COR^' ^ere R" 
and R^*" are independently hydrogen or -(Ci^)alkyl, R^ is hydrogen, -(C^^alkyl, or halo- 
substituted -(Ci^)alkyL More preferably, R**^ is benzoxazol-2-yl, oxazolo[4,5-b]pyridin-2- 
yl, 2-pyridin-3-yl-[l,3,4]-oxadiazol-5-yl, 2.pyridm-4-yl-[l,3,4]-oxadiazol-5-yl, 2-ethyl- 
[l,3,4]-oxadiazol-5-yl, 2-isopropyl-[l,3,4]-oxadiazol-5-yl, 2-terr-butyl-[l,3,4]-oxadiazol-5- 
yl, 2-phenyl-[l,3,4]-oxadiazol-5-yl, 2-meflioxymethyl-[l,3,4]-oxadiazol-5-yl, 2-furan-2-yl- 
[l,3,4]-oxadiazol-5-yl, 2-thien-2-yl-[13,4]-oxadiazol-5-yl, 2-(4-methoxyphenyl)-[l,3,4]- 
oxadiazol-5-yl, 2-(2-methoxyphenyl)-[13,4]-oxadiazol-5-yl, 2-(3-methoxyphenyl)-[l,3,4]- 
oxadiazol-5-yl, 2-(2-trifluoromethoxyphenyl)-[l,3,4]-oxadia2ol-5-yl, 2-(3- 
trifluoromethoxyphenylHl,3,4]K)xadiazol-5-yl,2-(4-trifluoromethoxy^ 
oxadiazol-5-yl, 2-(4-dmiefliylaminopheityl)-[l,3,4]-oxadiazol-5-yl, pyradizin-3-yl, pyrimidin- 
2-yl, 3-phenyl-[l,2,4]-oxadia2»l-5-yl, 3-elhyl-[l,2,4]-oxadiazol-5-yl, 3-cyclopropyl-[l,2,4]- 
oxadiazol-5-yl, 3-fhien-3-yl-[l,2,4]-oxadiazol-5-yl, 3-pyridin-4-yl-[l,2,4]-oxadiazol-5-yl, 3- 
pyridin-2-yl-[l,2,4]-oxadiazol-5-yl, 5-ethyl-[l,2,4]-oxadiazol.3-yl, 5-phenyl-[l,2,4]- 
oxadiazol-3-yl, 5-fliien-3-yl-[l,2,4]-oxadiazol-3-yl, 5-trifluoromethyl-[l,2,4]-oxadiazol-3-yl, 
5-pyridin-4-yl-[l,2,4]-oxadiazol-3-yl, or 5.phenyloxazol-2-yl; most preferably R^^ is 
benzoxazol-2-yl; 

R* is2,2-dichloroethyl,2,2,2-tTichloroefhyl, 1,4-dimethylcyclopentyhnethyl, 
morpholin-4-yhnefhyl, isopropyhnetiianesulfonyhnethyl, cyclopenlyhnethyl, 2,2-difluoro-3- 
phenylpropyl, pyridin-4-yhnetlQrl, 2-chlorobenzyl, 4-fluorobenzyl, or 2,2-dichloro-3- 
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phenylpiopyl, 2-cyclohej^lethyl, cyclohexylmethyl, cyclopentylmethyl, 2-cyclopentyl-ethyl, 
terf-butylmethyl, l-methylcyclopropylmethyl, l-methylcyclohexyl-methyl, 
1-methylcyclopentylmethyl, 1,3-dimethylcyclopentylmethyl, inorpholin-4-ylmefhyl, 
2;2-dimefliyl-3-phenylpropyl, l-benzylcyclopropylmethyl, 2-(l,l-difluoromethoxy)- 
5 phenylmethanesulfonylmethyl, 2-inethylpropylsulfonylmethyl, 

phenylmethanesulfonylmethyl, pyridin-2-ylmethanesulfoiiyl-methyl, pyridin-4-yl- 
methanesulfonyhnefhyl, cyclopropylmethanesulfonylmethyl, pyridm-3-ylinetiiane- 
sulfonylmethyl, 2,6-difluorophenylmethaiiesulfoiiylmethyl, 2,2-difluoro-3"phenylpropyl, 2,2- 
dichloropropyl, 2,2-dichloro-3-phenylpropyl, 2-pyridin-2-ylsulfonylethyl, 2- 
10 phenylsulfonylethyl, 5-bromothien-2-ylmethyl, pyridm-4-ylmethyl, 2-chlorobenzyl, or 4- 
fluorobenzyl; and 

and together are cyclic groups shown in subgroups (I)(7) and (I)(8) above. 



(Vn). Another preferred group is made up of compounds of Formula (Ia)/(Ib) is that 

1 5 wherein R^\ R^ and R* are hydrogen; 

R^ is hydrogen, (Ci-e) saturated alkyl, phenyl, pyrrolidinyl, piperidinyl, morpholinyl, 
tiuomorpholinyl, piperazinyl, furanyl, thienyl, pyridinyl, or amino; wherein R^ is optionally 
substituted by one, two or three R*^ where R' is halo or (Ci^) saturated alkyL Prefembly, R^ is 
methyl, trifluoromethyl, 2,2,2-trifluoroethylamino, amino, iy^^iV'-dimefhylamino, morpholin-4* 

20 yl, pyrrolidin-l-yl, piperidin-l-yl, 4-methylpipera2m-l-yl, 1hien-2-yl, fMen-3-yl, furan-2-yl, 
furan-3-yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-5-yl, pyrimidin-4-yl, oxazol-4- 
yl, oxazol-5-yl, thiazol-4-yl, thiazol-5-yl, quinolin-6-yl, indol-5-yl, 2-methylimidazol-4-yl, 
phenyl, or 4-fluorophenyl; and 

R^^ is heteroaryl, (C^) saturated alkylsulfonyl, or (Ci^) halo substituted saturated 

25 alkyl. 

Within this group, preferred groups are where E and R^ are as defined in preferred 
group (T) above. 

(Vm). Another preferred group of compounds in groups (1-3) set forth in the Suimnary of 
30 &e hivention is that wherein: 

R^, R^ and R^ are hydrogen; and 

R"^^ is aryl, pyranyl, thiopyranyl, furanyl, tiiienyl, pyrrolyl, oxazolyl, isoxazolyl, 
thiazolyl, imidazolyl, pyridinyl, pyrimidinyl, pyrazdnyl, indolyl, benzofuranyl, benzothienyl, 
beuzimidazolyl, benzthiazolyl, quinolinyl, isoquinolinyl, quioazolinyl, benzoxazolyl, or 
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quinoxalinyl optionally substituted with halogen, hydroxy, (Ci^) saturated alkyl, (Ci^) 
saturated alkojqr, (Ci-6) saturated haloalkyl, (Ci^) saturated haloalkoxy, oxo, carboxy, nitrile, 
nitroor-CONHz-. 

Witiiin preferred group, more preferred groups of compounds are those wherein 
5 R^andE are as defined in preferred group (I) above. 

A person skilled in the art will recognize that compounds of Formula (la) where R^ is 
hydrogen can tautomerize to give a compound of Formula (lb) where R^ or R*^ is hydrogen 
and compounds of Formula (lb) where R"^ or R^ is hydrogen can tautomerize to give a 
compound of Formula (la) or (lb') respectivelyl, where R^ is hydrogea Such tautomers are 
1 0 within the scope of this group. The amount of each tautomer present will depend on various 
conditions such as steric hinderance, pH, temperature, and the like. Accordingly, this group 
encompasses individual tautomeric forms of compounds of Formula (la) as well as mbctures 
thereof 

Additionally, in the preferred embodiments above, a number of different 
1 5 preferences have been given above, and following any one of these preferences results in 
a compound of this invention that is more presently preferred than a compound in which 
that particular preference is not followed. However, these preferences are generally 
independent and following more than one of these preferences may result in a more 
presently preferred compound flian one in which fewer of the preferences are followed. 

20 

GENERAL SYNTHETIC SCHEME 
Compounds of this invention can be made by the methods depicted in the reaction 
schemes shown below. 

The starting materials and reagents used in preparing diese compounds are either 
25 available fit>m commercial suppliers such as Aldrich Chemical Co., (Milwaukee, Wis.), 
Bachem (Torrance, Calif.), or Sigma (St Louis, Mo.) or are prepared by methods known to 
those skilled in the art foUowmg procedures set forth in references such as Fieser and Fieser's 
Reagents for Organic Synthesis, Volumes 1-17 (John Wiley and Sons, 1991); Rodd's 
Chemistry of Carbon Compounds, Volumes 1-5 and Siqyplementals (Blsevier Science 
30 Publishers, 1989); Organic Reactions, Volumes 1-40 (John Wiley and Sons, 1991), March's 
Advanced Organic Chemistry, (John Wiley and Sons, 4th Edition) and Larock's 
Comprehensive Organic Transformations (VCH Publishers hic, 1989). These schemes are 
merely illustrative of some methods by which the compounds of this invention can be 
synthesized, and various modifications to these schemes can be made and will be suggested 
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to one skilled in flie art having lefened to this disclosure. 

The starting materials and flie intermediates of the reaction may be isolated and 
purified if desired using conventional techniques, including but not limited to filtration, 
distillation, crystallization, chromatography and the like. Such materials may be characterized 
using conventional means, including physical constants and spectral data. 

Unless specified to the contrary, the reactions described herein take place at 
atmospheric pressure over a temperature range fix>m about -78 ^^C to about ISO ^C, more 
preferably from about 0 to about IZS and most preferably at about room (or ambient) 
temperature, e.g., about 20 ^C. 

In the reactions described hereinafter it may be necessary to protect reactive 
functional groups, for example hydros, amino, imino, thio or carboxy groups, where these 
are desired in the final product, to avoid their unAvanted participation in the reactions. 
Conventional protecting groups may be used in accordance witii standard practice, for 
examples see T.W. Greene and P. G. M. Wuts in "Protective Groups in Organic Chemistry" 
John Wiley and Sons, 1 99 1 . Compound of Formula Qa) and (lb) can be prepared by the 
procedures described in Schemes 1-4 below. 

Compounds of Formula (la) where E is -C(R^(R**)X' and R^ R**, R^ R^ R*, R^ and 
R^ are as defined in the Summary of the Invention can be prepared by proceeding as in the 
following Reaction Scheme 1 below. 

Scheme 1 
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Compounds of Formula (la) can be prepared by reacting an amino acid derivative of 

formula 3 where R' is alkyl, wifli a thione of formula 1 to give a compound of formula 4. 

The reaction is carried out in the presence of a suitable coupling agent such as 2-chloro-l- 

methylpyridinimn iodide (Yong, Y. F, et al., J, Org. Chem. 1997, 62, 1540), phosgene or 

5 triphosgene (Barton, D. H., et al., J. Chenu Soc, Perkin Tram. /, 1982, 208S), alkyl halides 

(Brand, E and Brand, F. C, Org. Synth., 1955, 5, 440), or caibodiimide (Poss, M. A., et al., 

Tet.Lett., 1992,-^0,5933). 

Alternatively, a compound of formula 4 is prepared by reacting a hydroxy compound 

of formula 2 with an amino acid derivative of formula 3. The reaction is carried out 

10 optionally in the presence of a base such as triethylamine. Suitable reaction conditions are 
known to those skilled in the art and examples of such amine additions can be found in the art 
e.g., Haake, M., et. al.. Synthesis, 1991, P, 753; Dauwe, C, et al. Synthesis, 1995, 2, 171, 
Reid, et al, Justus LiebigsAnn. Chem., 1966, 97, 696; and Dean N. D., and Papadopoulos, 
E.P. J. Het. Chem., 1982, 19, 1 1 17. 

1 5 Compounds 1 , 2 and 3 are commercially available or they can be prepared by 

metiiods well known in the art. For example, iV'-phenyl-2,2,2-trifluorotfaioacetamide can be 
prepared by method described in Tet. Lett., 2001, 42, 46, 8181-8184; A^-thiazol-2- 
ylthioacetamide can be prepared by the procedure described in Chem. Heterocyclo, 1972, 
848-851; and iV-thiazol-2-ylphenylthiobenzamide can be prepared as described in by tiie 

20 procedure described in Chem. Heterocyclo, 1988, 337-344. Others can be prepared by 

methods are described in PCT Application Publication No. WO 02/20485 the disclosure of 
which is incorpomted herein by reference in its entirety. Compounds of formula 2 are either 
commercially available or they can be prepared by methods known in the art. Some such 
methods are described in Francesconi, L, et al.,/. Med, Chem., 1999, 42, 2260; Kurzer, F., 

25 et al,. Org. Synth. 1963, 645; and Futman, A. D., U. S Patent No.3,984,410. For example, 
ethyl benzenesulfonyl fonnimidate can be prepared by methods described in Stetter, H. and 
Theisen, D. H. Chem Ber., 1969, 102, 1641-42 and Ortiz, J. A.,Arzneim.'Forsch./DrugRes, 
1977, -/7, 431-434. 

Amino acids of formula 3 such as esters of alanine, cysteine, aspartic acid, glutamic 
30 acid, phenylalanine, histidine, and lysine are commercially available. Otiiers can be prepared 
by methods well known in the art. Some such methods are described in PCT Applications 
PubUcation Nos. WO 00/55144, WO 01/19816, WO 02/20485, WO 03/029200, U.S. 
Provisional Application No. 60/422,337, U. S. Patent No. 6,353,017B1, 6,492,662B1, 
353,017 Bl and 6,525,036B1, the disclosures of which are incorporated herein by reference 
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in fheir entirety. 

Hydrolysis of the ester group in 4, followed by reaction of the resulting acid witb an 
amine of formula S where E is as defined in the Summary of the Invention provides a 
compound of Formula (la). The reaction can be effected witii an appropriate coupling agent 
5 (e.g., benzotriazol-1 -yloxy-trispyrrolidinophosphonium hexafluorophosphate (PyBOP®), 
l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI), 0-(7-azabenzotrizol- 
l-yl)-l,l,3,3, tetra-methyluronium-hexafluorophosphate (HATU), O-benzotriazol-l-yl- 
//>/V^',iV-tetramethyl-uroniuin hexafluorophosphate (HBTU), 1,3-dicyclohexylcarbodiiniide 
(DCC), or the like) and optionally an appropriate catalyst (e.g., 1-hydroxybenzotriazole 

10 (HOBt), l-hydroxy-7-azabeii2otriazole (HOAt), or the like) and non-nucleophilic base (e.g., 
trielfaylamine, iV-methylmorpholine, and the like, or any suitable combination thereof) at 
ambient temperature and requires 5 to 10 h to complete. Suitable reaction solvents include, 
but are not limited to, dimethylformamide, methylene chloride, and tiie like. 

Alternatively, the fiee acid of compound 4 can be converted to an acid halide and then 

IS reacted witii 5 to give a compound of Formula (la). The reacting is carried out in the 
presence of a base such as trietiiylamine, pyridine, and the like and in a suitable organic 
solvent such as tetcahydrofuran, dioxane, and the like. Compounds of formula 5 are either 
commercially available or they can be prepared by metiiods well known in the art. Some 
such methods are disclosed in working examples below. Otiier methods are disclosed in U.S. 

20 Patent Application Nos. 60/373,176, 09/525,507, and 10/035,783 tiie disclosures of which are 
incorporated herein by reference in their entirety. 

A compound of Formula (la) can be converted to otiier compounds of Formula (la). 
For example, a compound of Formula (la) where E is -C(R^)(R^)R^^ where is hydrogen 
and is hydroxy can be converted to other compounds of Formula (la) where E is -COR^^ 

25 by oxidation of the hydroxy group. The oxidation reaction is carried out with an oxidizing 
agent (e.g., Dess-Martin Periodinane ®, TEMP0^1each, or the like) in a suitable solvent (e.g., 
acetonitrile, dichloromethane, methanol, water, or the like, or any suitable combination 
thereof) at ambient temperature and requires 16 to 24 h to complete. Detailed descriptions 
for the synthesis of a compound of Formula (la) by the processes in Reaction Scheme 1 are 

30 set fortia in the Example 1 below. 

Alternatively, a Formula (la) where E is -C(R^(R^^ and R\ R^^ R^, R^ R^ R^ and 
are as defined in the Simimary of the Invention can be prepared by proceeding as in the 
following Reaction Scheme 2 below. 
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5 Reaction of a compound of fonnula 6 where LG is a leaving group such as halo with 

an amino compound of fonnula 3 provides a compound of formula 4 which is then converted 
to a compound of Formula (la) as described above. The reaction is carried out by methods 
well known in the art. Some such methods are described in Dunn. A. D., Org, Prep. 
Proceed, InL, 1998, 30, 709; Lindstroem, S., et. al, Heterocycles, 1994, 38, 529; Katrizky, A. 

10 R., et. al., Synthesis, 1990, 561; Hontz, A. C, et . al., Org. Synth., 1963, IV, 383; and Stephen, 
H., y. Chem., Soc, 1957, 490. 

Compounds of formula 6 are either commercially available or they can be readily 
prepared by methods well known in the art. For example, For example, 3-chloro-l ,1 - 
dioxobenzo[d]isothiazole is commercially available. 4-Chlorobenzo[e][l,3]oxazin-2-one can 

IS be obtained by treating benzo[e][l,3]oxazine-2,4-dione with phosphorus pentachloride in 
refluxing toluene. Similarly, 3-chloro-2,3-dihydio-(hieno[3,4-d]isothiazole 1,1-dioxide and 
3-chloto-2,3-dihydiofhieno[3,2-d]isothiazole canbe prepared fixmi l,l-dioxidel,l-dioxo-l,2- 
dihydio-a*-fliieno[3,4-d]isofhia2X)l-3-one and l,l-dioxo-l,2-dihydro-a*-thieno[3,2- 
d]isothiazol-3-one respectively, as described above. l,l-Dioxidel,l-dioxo-l,2-dihydro-R^- 

20 lMeno[3,4-d]isothiazol-3-one and l,l-dioxo-l,2-<iihydro-lX*-thieno[3,2-d]isofliiazol-3-o^ 
are described by the procedures described in 7. Org. Chem., 1980, 45, 617-620. Other 
compounds of formula 6 disclosed in preferred embodiment (I) (7) and (8) above, can be 
prepared from corresponding carbonyl compounds materials known in the art by converting 
them to the corresponding halo derivative as described above. For examples, Ae followmg 

25 references describe the synthesis of some of the carbonyl starting materials: Chem. Ber. 
1962, 84, 509; Cohen, E. Klaiberg, B, JACS, 1962, 84, 1992-2002; BASF patent, FR 
2276309, DE 2430353; Edenhofer, A., Meister, W.,Helv. Chinu Acta, 1977, 60, 521-523; 
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Kloek, JA; Leschinsl^, Kl., J. Org. Chem., 1978, 43, 3824-3827; Goya, et al., J. 
Heterocyel Chem, 1984, 21, 861-864; Meyer, ILB., and Sldbo, E3., J. Med. Chem., 1979, 
22, 944-948; Ochoa, C; and Stud, M., /. Heterocyel Chem., 1978, 15, ^IX-IIA', Edenhofer, 
A., and Meister, W., Helv. Chim. Acta, 1977, 60, 521-523; Goya, et al , Synthesis, 1989, 280- 
5 282; Monsanto patent, US 4139700; Womhoflf, H. and Ertas, M., Synthesis, 1985, 190-194; 
Raffe, Farmaco Ed. Sci., 1957, 12, 41-47; Giraie, Y. et al., J. Chan. Soc. PerMn Trans. 1, 
1979, 1043-1047; Paike, W., J. Chem. Soc, 1950, 1760, 1763; VJsStn, Farmaco Ed. Set, 
1960, 15, 716-725; Rafifa, Farmaco Ed. Sci., 1966, 21, 16-29; Hayman, D. F., et al, /, 
Pharm. Pharmacol, 1962, 14, 522-533; RaflEa, Farmaco Ed. Sci., 1962, 17, 234-243; BUcke, 

10 F. F. and Lee, C. M., J. Org. Chem., 1961, 26, 1 861-1867; Kotovskaya, S. K., et al, J. 

Pharm. Chem., 1979, 13, 4, 389-392; Ofiserov, V. I, et al., Chem. Heterocyel Compd., 1976, 
12, 92AmT, Thompson, M. E., Synthesis, 1988, 9, 733-735; Aiianz, M. E., et aL, 
Heterocycles, 1977, 45, 9, 1767-1774; Neill, C. G; et al.. Tetrahedron, 1988, 54, 44, 13645- 
13654; Phillips, D., et al.. Bioorg. Med Chem., 2002, 10, 5, 1229-1248; Ihaia Chem. Ind. 

15 Patent FR 23 1,41 85; DE 261, 661 l,Becke,F. and Hagen,H.,/ufto£ie6i£SilnR. Chem., 

1969, 729, 146-151; Buiri, K. V.,Hdv. Chim. Acta., 1990, 73, 1, 69-80; Kwon, Soon-Kyoung 
and Park, Myung-Sook, Arzndm. Forsch., 1996, 46, 10, 966-971; Lombaidino, J. G., J. Org. 
Chem., 1971, 36, 1843-1845; fflasta, D. J., etal., Tet. Lett., 1991, J2,49, 7179-7182; 
Haworth, L., J. Chem. Soc, 1924, 125, 1304; Moulton, Am. Chem., 1891, 13, 200; Zmcke, 

20 G., Justus Liebigs Am. Chem., 1922, 427, 249; Remsen, B., J. Am. Chem., 2, 1880/1881, 
411; Schoop, Chem Ber., 1881, 14, 223; Weber., Chem. Ber., 1892, 25, 1740; Szabo, Bull 
Soc. CMm. Fr., 1953, 771-773; Love. K.,J. Org. Chem., 1962, 27, 2177-2180; Jocobsen, 
Justus Liebigs Arm. Chem., 1881, 206, 175; Finzi. C, Gazz. Chim. Ital., 1938, 68, 132-139; 
FaUberg, Cliem. Ber., 1887, 20, 1603; de Stevens et al., J. Med Pharm. Chem., 1959, /, 565- 

25 573; Thomae, K., DE 2749640; Hamor, G. H., Am. Pharm. Assoc. Sci. Ed. 1960, 49, 280- 
283; Wmea, A. and Hamor, G. H., J Pharm. Sci., 1961, 50, 625-626; Unterhalt, B. and 
Moghaddam, S., Pharmazie, 1994, 49, 2/3, 115-1 17; Vega. S., et al., Dur. J. Med Chem. 
Chim. Ther., 1988, 23, 329-334; Rohm-Hass Co., U.S. Patent 3562283; Lewis, S. N., J. 
Heterocyel Chem., 1971, 8, 591-595; Gilbert, E. E., J Org. Chem, 1970, 35, 850-852; 

30 Shkulev, V. A. et al., /. Pharm. Chem., 1977, //, 10, 1376-1379; Horii, Patent JP 1683, 1962; 
Lewis. S. N., J Heterocyel Chem., 1971, 8, 591-595; Chekhuta, V. G. et al.. J. Org. Chem. 
USSR, 1967. 3, 1763-1766; Schulze, B. and MueWstaedt, M., A. Chem., GE, 1988, 28, 10, 
362; Alo, B., et al., /. Heterocyel Chem., 1992, 29, 1, 61-64; Waldner, A., Heh. Chim. 
ActaJGE, 1989, 72, 1435-1443; Buiri, K. F., Heh. Chim. Acta., 1989, 72, 1416-1427; and 
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Zawisza, T. and Malinka, W., Farmaco Ed, 5cz.. 1986, 41, 9, 676-683. 

Alternatively, a compound of Fonnula (la) where E is -C(R^)(R^X' and R^ R*, K\ 

R^ and R* are as defined in the Smnmaiy of the Invention can be prepared by 

proceeding as in fhe following Reaction Scheme 3 below. 

Scheme 3 




7 aa) 



Reaction of a compound of formula 1 , 2 or 6 with an amino compound of fonnula 7 
provides a compound of Fonnula (la). The reaction is carried out imder the reaction 
conditions described in Scheme 1 above. Compounds of formula 7 can be prepared by 
reacting an N-protected amino acid of formula 3 (R' = H) with a compound of fonnula 5 
under the coupling reaction conditions described above, followed by removal of the amino 
protecting group. Suitable amino protecting groups include, but are not limited to, tert- 
butoxycarbonyl, benzyloxycarbonyl, and the like. Other methods that can be utilized for 
preparing compounds of Formula (la) and (lb) are described in PCT Application Publication 
Nos. WO 02/20485 and WO 03/029200, and U.S. Patent 6,420,364, the disclosures of which 
axe incorporated herein by reference in their entirety. 

Alternatively, a compound of Formula (Ia)/(Ib) where E is -C(R^)(R^X' and R^ 
hydrogen or an amino containing group and is bonded to the carbon via tiie nitrogen atom, 
R^, R' , R^^ R^, and R^ are as defined in tiie Summary of the Invention can be prepared by 
proceeding as in the following Reaction Scheme 4 below. 

Scheme 4 
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(la) or (lb) 



Reaction of a compound of fonnula 8a or 8b where LG is a suitable leaving group 
5 such as imidazol-l-yl with an acid addition salt or fi:ee base of a compound of formula 7 
provides a conq)ound of formula 9a or 9b respectively. The reaction is carried out in the 
presence of a base such as diisopropylamine, triethylamine, and the like (if acid addition salt 
of 7 is used) and in a suitable organic solvent such as methylene chloride, dioxane, and ttie 
like. Compounds of formula 8a and 8b can be readily prepared by reacting an amine of 

10 formula R^NHa and R'^R^'^MH respectively, with fhio coupling agent such as l,r- 
thiocarbonyldiimidazole, and flie like. 

Compound 9a or 9b is then converted to a compound of Formula (la) or (lb) by 
reacting it with an R^ group containing a reactive nitrogen atom. For example, a compound 
of Fonnula (la) where R^ is morpholin-l-yl, piperidin-l-yl, or pq)erazin-l-yl can be prepared 

IS by heating a compound formula 9a with morpholine, piperidine, or piperazine respectively, in 
the presence of copper sulfate on silica gel and a suitable base such as triethylamine, and the 
like, in a microwave reactor. Suitable reaction solvents include tetiahydrofuran, and the like. 
Compound 9a or 9b is then converted to a compound of Formula (la) or (lb) by reacting it 
with a basic nitrogen containing R^ group such as morpholine, piperidine, and the like. 

20 Alternatively, 9a or 9b can be reacted with an oxidizing agent such as hydrogen 

peroxide to give a compound of Formula (la) or (lb) where R^ is hydrogen. 

Alternatively, a compound of Formula (la) where E is -C(R^(R^xS R^ is an amino 
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containing group and is bonded to flxe caibon via the nitrogen atom and R , R , R^\ R^, and 

R^ aie as defined in the Summary of the Invention can be prepared by proceeding as in the 

foUo^ving Reaction Scheme S below. 

Scheme S 

Rr^LG ^ ^^^r^ ^ R da) 

O H { 

5 10 7 11 

Reaction of a compound of fonnula 10 where is an amino containing group and is 
bonded to die carbon via the nitrogen atom with 7 under the presence of a suitable coupling 
agent such as 2-chloio-l-me11ryIpyridimum iodide provides a compound of formula 11 in 

1 0 which is then reacted with an amine of fonmda R^NHa where R* is as defined in die 

oummaiy of the Invention to provide a compound of Formula (la). Compound 10 is prepared 
as described in Scheme 4 above e.g.» reacting morpholine with l,r-thiocarbonyldiimidazole. 
Additional Processes for Preparing Compounds of Formula (la) or (lb): 

A compound of Formula (la) or (lb) can be prepared as a pharmaceutically acceptable 

1 5 acid addition salt by reacting the fiee base form of the compound with a pharmaceutically 
acceptable inorganic or organic acid. Alternatively, a pharmaceutically acceptable base 
addition salt of a compound of Formula (la) or (Jb) can be prepared by reacting the free acid 
form of the compound with a pharmaceutically acceptable inorganic or organic base. 
Inorganic and organic acids and bases suitable for the preparation of the pharmaceutically 

20 acceptable salts of compounds of Formula (la) or (lb) are set forth in the definitions section 
of this Application. Alternatively, the salt forms of the compounds of Formula (la) or (lb) 
can be prepared using salts of the starting materials or intermediates. 

The firee acid or fiee base forms of the compounds of Formula (la) or Qb) can be 
prepared fiom the corresponding base addition salt or acid addition salt form. For example, a 

25 compound of Formula (la) or Qb) in an acid addition salt form can be converted to the 

corresponding fiee base by treating with a suitable base (e.g., ammonium hydroxide solution, 
sodiimi hydroxide, and tiie like). A compound of Formula Qsi) or (lb) in a base addition salt 
form can be converted to the corresponding fiee acid by treating with a suitable acid (e.g., 
hydrochloric acid, etc). 

30 The iV-oxides of compounds of Formula (la) or (lb) can be prepared by methods 

known to tiioseofordinary skill in the art. For exaiiq)le,iVK>xides can be prepared by 
treating an unoxidized form of the compound of Formula (JLbl) or (lb) with an oxidizing agent 
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(e.g., tiifluoropetacetic acid, peimaleic acid, peibenzoic acid, peracetic acid, 

ifie^a-chloToperoxybenzoic acid, or the like) in a suitable inert oiganic solvent (e.g., a 

halog^ted hydrocarbon such as dichloromethane) at approximately 0**C. Alternatively, the 

A^oxides of the compounds of Formula (la) or (lb) can be prepared from the N-oidde of an 

5 appropriate starting material. 

Compounds of Formula (la) or (lb) in unoxidized form can be prepared from 

Moxides of compounds of Formula (la) or (lb) by treating with a reducing agent (e.g., sulfur, 

sulfur dioxide, trQ)henyl phosphine, lithium borohydride, sodium borohydride, phosphorus 

trichloride, tribromide, or fbe like) in an suitable inert organic solvent (e.g., acetonitrile, 

10 ethanol, aqueous dioxane, or &e like) at 0 to 80 ^C. 

Prodrug derivatives of Ihe compounds of Formula (la) or (lb) can be prepared by 
me&ods known to those of ordinary skill in the art (e.g., for further details see Saulnier et 
a/.(1994), Bioorganic and Medicinal Chemistry Letters^ Vol. 4, p. 1985). For example, 
appropriate prodrugs can be prepared by reacting a non-derivatized compound of Formula 

15 (la) or (lb) with a suitable carbamylating agent (e.g., l,l-acylo}7alI^lcaibonochloridate, 
jTora-nitrophenyl carbonate, or flie like). 

Protected derivatives of the compounds of Formula ((a) or (lb) can be made by means 
known to those of ordinary skill in the art. A detailed description of the techniques 
applicable to the creation of protecting groups and their removal can be found in T. W. 

20 Greene, Protecting Groups in Organic Synthesis, 3^ edition, John Wiley & Sons, Inc. 1999. 

Compounds of the present invention may be convenientiy prepared, or formed during 
the process of the invention, as solvates (e.g. hydrates). Hydrates of compounds of tiie 
piesent invention may be conveniently prepared by recrystallisation from an aqueous/organic 
solvent rmxture, using organic solvents such as dioxin, tetrabydrofiiran or methanol. 

25 Compounds of Formula (la) or (lb) can be prepared as Iheir individual stereoisomers 

by reacting a racemic mixture of the compound with an optically active resolving agent to 
form a pair of diastereoisomeric compounds, separating the diastereomers and recovering the 
optically pure enantiomer. While resolution of enantiomers can be carried out using covalent 
diast^meric derivatives of compounds of Formula (la) or (lb), dissociable complexes are 

30 preferred (e.g., crystalline diastereoisomeric salts). Diastereomers have distinct physical 
properties (e.g., melting points, boiling points, solubilities, reactivity, etc.) and can be readily 
separated by taking advantage of these dissimilarities. The diastereomers can be separated by 
chromatography or, preferably, by separation/resolution techniques based upon differences in 
solubility. The optically pure ^lantiomer is then recovered, along with tiie resolving agent, 
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by any practical means &at would not result in lacemization. A more detailed description of 
the techniques applicable to the resolution of steieoisomeis of compounds &om their racemic 
mixture can be found in Jean Jacques Andre Collet, Samuel H. Wilen, Enantiomers, 
Racemates and Resolutions^ John Wiley & Sons, Inc. (1981). 

5 

Pharmacology and Utility 
The compounds of the invention are selective inhibitors of cysteine proteases, in 
particular, cathepsin S, K, and/or F, and accordingly are useful for treating diseases in which 
cysteine protease activity contributes to the pathology and/or symptomatology of the disease. 

10 For example, the compounds of the invention are useful in treating autoimmune disorders, 
including, but not limited to, juvenile onset diabetes, multiple scleiosis, psoriasis, pemphigus 
vulgaris, Graves' disease, myasthenia gravis, systemic lupus erytfaemotasus, rheumatoid 
arthritis and Hashimoto's thyroiditis, allergic disorders, including, but not limited to, asthma, 
allogeneic immune responses, including, but not limited to, organ transplants or tissue grafts 

1 S and endometriosis. 

Cathepsin S is also implicated in disorders involving excessive elastoly sis, such as 
chronic obstructive piilmonary disease (e.g., emphysema), bronchiolitis, excessive airway 
elastolysis in asthma and bronchitis, pneumonities and cardiovascular disease such as plaque 
rupture and atheroma. Cathepsin S is implicated in fibril formation and, therefore, inhibitors 

20 of cathepsins S are of use in treatment of systemic amyloidosis. 

The cysteine protease inhibitory activities of the compounds of the invention can be 
determined by metiiods known to those of ordinary skill in the art Suitable in vitro assays 
for measuring protease activity and the inhibition tiiereof by test compounds are known. 
Typically, the assay measures protease-induced hydrolysis of a peptide-based substrate. 

25 Details of assays for measuring protease inhibitory activity are set forth in Biological 
Examples 1-S, infra. 



Administration and Pharmaceutical Compositions 
In general, compounds of Formula (la) or (lb) will be administered in therapeutically 
30 effective amounts via any of the usual and acceptable modes known in the art, eitiier singly or 
in combination witii one or more flierapeutic agents. A therapeutically efTective amount may 
vary widely depending on the severity of tiie disease, the age and relative health of the 
subject, tiie potency of the compound used and otiier factors. For example, therapeutically 
effective amounts of a compound of Formula (la) or (lb) may range firom about 10 
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micrograms per kilogiam body weight (fig/kg) per day to about 20 milligram per kilogram 
body weight (mg/kg) per day, typically from about 100 pg/kg/day to about 10 mg/kg/day, 
Therefinre, a Aerapeutically effective amount for a 80 kg human patient may range from 
about 1 mg/day to about 1.6 g/day, typically from about 1 mg/day to about 100 mg/day. In 
S general, one of ordinary skill in the art, acting in reliance upon personal knowledge and the 
disclosure of this Application, will be able to ascertain a therapeutically effective amount of a 
compound of Formula (la) or (lb) for treating a given disease. 

The compounds of Formula (la) or (lb) can be administered as pharmaceutical 
compositions by one of the following routes: oral, systemic (e.g., transdermal, intranasal or 

10 by suppository) or parenteral (e.g., intramuscular, intravenous or subcutaneous). 

Compositions can take the form of tablets, pills, capsules, semisolids, powders, sustained 
release formulations, solutions, suspensions, elixirs, aerosols, or any other appropriate 
composition and are comprised of, in general, a compound of Formula (la) or (lb) in 
combination with at least one pharmaceutically acceptable excipient Acceptable excipients 

IS are non-toxic, aid administration, and do not adversely affect the therapeutic benefit of the 
active ingredient. Such excipient may be any solid, liquid, semisolid or, in the case of an 
aerosol composition, gaseous excipient that is generally available to one of skill in tiie art. 

Solid pharmaceutical excipients include starch, cellulose, talc, glucose, lactose, 
sucrose, gelatin, malt, rice, flour, chalk, silica gel, magnesium stearate, sodium stearate, 

20 glycerol monostearate, sodium chloride, dried skim milk, and the like. Liquid and semisolid 
excipients may be selected from water, ethanol, glycerol, propylene glycol and various oils, 
including those of petroleum, animal, vegetable or syn&etic origin (e.g., peanut oil, soybean 
oil, mineral oil, sesame oil, and the like). Preferred liquid carriers, particularly for injectable 
solutions, include water, saline, aqueous dextrose and glycols. 

25 The amount of a compound of Formula (la) or (lb) in the composition may vary 

widely depending upon the type of formulation, size of a unit dosage, kind of excipients and 
other factors known to those of skill in the art of pharmaceutical sciences. In general, a 
composition of a compound of Formula (la) or (lb) for treating a given disease will comprise 
from 0.0 l%w to 10%w, preferably 0.3%w to l%w, of active ingredient with the remainder 

30 being the excipient or excipients. Preferably the pharmaceutical composition is administered 
in a single unit dosage form for continuous treatment or in a single unit dosage form ad 
libitum when relief of symptoms is specifically required. Representative pharmaceutical 
fonnulations containing a compound of Formula (la) or (lb) are described in JExample 1 
below. 
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Examples 
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The present inventioii is furflier exemplified, but not limited by, tiie following 
examples that illustrate Ifae preparation of compounds of Formula (la) or Qb) (Examples) and 
intermediates (References) according to the invention. 

General Procedures 
Reference A 

Synthesis of 2(i?fi5-benzyloxycarbonylamino-4(itS)-(2-me&^ acid 



To ii/-2-methoxy-a-methylbenzyl alcohol (0.5 g, 3.29 mmol) was added 48% aq. ' 
HBr (2 mL) and the reaction mixture was stirred rapidly for 1 .5 h. The reaction mixture was 
diluted with hexane (30 mL), washed with water, dried with MgS04, filtered, and evaporated 
under vacuum. The cmde d,l-2-methoxy"a-mefhylbenzyl bromide was added to a solution of 
tributyltin hydride (0.67 mL, 2.49 mmol), Z-dehydroalanine methyl ester (0.25 g; 1.06 
mmol), and 2,2'-azobisisobutyronitrile (15 mg, 0.09 mmol) in benzene (5 mL). The reaction 
mixture was heated at 80 °C under a nitrogen atmosphere for 5 h. Benzene was removed 
under vacuum and the residue was dissolved in methanol (20 mL). 2N KOH (5 mL) was 
added and the mixture was rapidly stirred at room temperature over night. Metibanol was 
removed under vacuum and the residue was diluted with water (20 mL). The aqueous 
solution was washed with ether to remove the tin by products. The aqueous layer was 
acidified with 6 N HCl (aq.) and the product was extracted with ethyl acetate. The combined 
organic layers were washed with brine, dried with MgS04, filtered, and evaporated under 
vacuum to give 2-benzyloxyK;aibonylamino-4-(2-methoxyphenyl)pentanoic acid (190 mg, 
0,53 mmol) as a mixture of diastereomers in sufBciently pure form to be used without fiirther 
purification. MS: (Af'+H) 358, (M^-H) 356. 

Following the procedure described above, and utilizing appropriate starting materials 
the following amino acids were prepared: 
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2-ben2yloxy«K)arbonylan]ino-4-(2-metfaoxyphenyl)hexm acid; 
2-benzyloxy«<)arbcmylainmo-4-(4-fluoiophenyl)^ acid; 
2-benzyIoxy-<:a]i}onylainino-4-(4K;Uon}phenyl)pent^^ acid; 
2-benzyloxy-K;arbonylainino-4-(4-methoxyphenyl)pentanoic acid; 
5 2-benzyloxy-<;arb(mylaii]ino-4-(2-1iifIuoromethylphe^^ acid; 
2-benzyloxy-K;arb(mylaniino-4-(3-trifluorom acid; 
2-benzyloxy-K3arbcmylaniino-4-(nap1h-l-yl)pent^ acid; 
2-benzylo?^^;arbonyla]nino-4-(2,6-dimethyIphenyl)pentanoi acid; 
2-ben27loxy-caibonyla]nino-4-(2,4-difluorophenyl)pen^ acid; 
10 2-benzylo7iy-<)arbonylainino-4-(2,4-dimefhylph^ acid; 
2-benzyloxy-K)aiboiiylainino-4-(2,S-dime1hylph^ acid; and 

2-benzyloxy-ca]i)onylainino-4-(2,4-HlicUoiophenyl)pentano^^ acid. 

The benzyloxycafbonyl group can be removed as described in Reference C below to 
give the conesponding free amino acid. 



15 



Reference B 
Synthesis of 2(S)-2,6-difhiorophenylalanuie 

II 




Stepl 

20 j\r-(Benzyloxycarbonyl)-a-phosphonogIycine trimethyl ester (Aldricb No. 37,635-3; 

6.7 g, 20 mmol) and l,8-diazabicyclo[5,4,0]imdec-7-ene (AIdrichNo.l3, 900-9; 3.3 mL» 22 
mmol) were dissolved in methylene chloride (1 1 mL) and stirred at room temperature for 15 
min., and then cooled to < -30 °C. A solution of 2,6-difluorobenzaldehyde (1.9 mL» 20 
mmol) in methylene chloride (25 mL) was added to the reaction mixture dropwise over 20 

25 min. The reaction mixture was stirred for another 20 min., and then allowed to warm up to 
room temperature for 30 min. The reaction mixture was then poured into ethyl ether (300 
mL) and washed with 1 N HQ, brine and dried over MgS04. Rotary evaporation gave 2- 
benzyloxycarbonylanuno-3-(2,6-difluon)phenyl)acrylic acid methyl ester. This crude 
product was purified by chromatography on a Medium Pressure Liquid Column (MPLC) 

30 eluting witii 20% ethyl acetate/ 80% hexane to give pure product (5 g, 72% yield, liquid). 
Step 2 



62 



wo 2004/000838 



PCTAJS2003/019990 



A mixture of 2-benzyloxycaib(mylamino-3-(2,6-^fluorophe^^ acid methyl 

ester (14.4 mmol), and catalyst, (+)-l,2-bis-[(25:, 55)2, 5-diethylpliopliolano]ben2ene 
(cyclooctadiene)rhodium (1) trifluoromethanesulfonate (Strem. Chemical No. 45-0151; 104 
mg, O.*14mmol) was dissolved in efhanol (1 50 mL). Hydrogenation was performed at 50 psi 
5 H2 at room ten^erature over 2 days. The solvent was then removed by rotary evaporation to 
give 2(S)-ben2yloxycarbonylamino-3-(2,6-^uorophenyl)propionic acid methyl ester. 
Steps 

2(iS)-Ben2ylo}Qrcarbonylamino-3-(2,6-difluorophenyl)propionic acid methyl ester (5 
g, 14.4 mmol) was dissolved in methanol (60 mL) and cooled on ice. 1 N NaOH (22 mL, 22 

10 mmol) was added dropwise over 1 5 min. The reaction mixture was removed fiom cooling 
and continue stirring at room temperature for 4 h. The solvent was then removed by rotary 
evaporation. The residue was treated witii water (100 mL) and then with 1 N HCl to adjust 
tiiepHto4. The product was extracted with ethyl acetate (300 mL, 200 mL). Evaporation of 
the solvent and crystallization of the residue &om methylene cUoride/hexane gave 2(5)- 

15 benzyloxycarbonylainino-3-(2,6-difluorophenyl)propionic acid (4.6 g, 13.7 mmol, 94% 
yield). 
Step4 

2(jS)-Ben^lo3qrcarbonylamino-3-(2,6-difluorophenyl)-propionic acid was 
hydrogenated at 50 psi in ethanol (25 mL) in the presence of 5% palladium on activated 
20 carbon (600 mg) for 24 h. The catalyst was removed by filtration through celite and the 

solvent evaporated to give a residue which was crystalized from ethyl ether to give 2()S)-2,6- 
difluorophenylalanine (2.2 g, 1 1 mmol, 80% yield). NMR (DMSO-de): S 7.28 (m, IBT), , 
7.0 (t, 7.6 Hz, 2H), 2.77 (m, 2H). MS: 202.2 (M+1), 199.7(M-1). 

25 Reference C 



To a mixture of tiie 3,5,5-trimethylhexanal (17.4 mL, 0.10 mol), ammonium chloride 
30 (53.5 g, 0205 mol) and diethyl etiier (1 13 mL) was added sodhmi cyanide (7.35 g, 0.15 mol) 
in water (38 mL). The reaction mixture was allowed to stir vigorously for 1 6 h. The layers 



Synthesis of 2(iZ5)-amino-4(R5)-6,6-trimethylheptanoic acid 



HaN'^^COOH 




Step 1 
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were separated. The aqueous layer was extracted wifli diethyl ether. The combined oiganic 
layer was then extracted with 1 N HCl. Saturated sodium bicaibonate was then added untfl 1- 
cyano-3,5,5-trimethyl-hexylamine was completely precipitated. Vacuum filtration and 
washing with 5 mL ice cold water followed by lyophilization gave l-cyano-3,5,5- 
trimelhylhexylamine (5.805 g, 0.034 mol, 34.5%) as a white solid. 
Step 2 

l<^ano-3,5,5-trimethylhexylamme (1.02 g, 5.0 mmol) was treated wift 6 N HCl (10 
mL) and heated at reflux for 30 h. The reaction mixture was allowed to cool to room 
temperature. Water (50 mL) was added, and the mixture was washed with diethyl ether. The 
aqueous layer was basified to pH 8.5 with 2 M KOH. A white precipitate formed which was 
collected by vacuum filtration and lyophilized to give 2(ilS)-aniino-4(R5),6,6-trimethyl- 
heptanoic acid (364 mg). 

Reference D 

Synthesis of 2(i25)-amino-4-mefliyl-4-phenyIpentanoic acid 




Stepl 

4-Melhyl-4-phenyl-l-pentene was prepared by reacting 2-phenyl-2-propanol with 3- 
(trimethylsilyl)propene by the method of Cella, 7. Org. Chem., 1982, 47, 2125-2130. 
Step 2 

4-Methyl-4-phenyl-l-pentene was ozonolyzed at -78 m dichloromelhane followed 
by dimethyl sulfide quenching to give crude product which was purified by silica gel 
chromatography to give 3-methyl-3-phenyIbutanal which was then converted to the title 
compound by proceeding as described m Reference D above. 

References 

Synthesis of 2(iS)-amino-4-phenylpent-4-enoic acid 
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Stepl 

Methyl triphenylphosphonium bromide (1.12 3.14 mmol, 2.0 equiv.) was dissolved 
in THF (IS mL) and cooled to 0 ^C. Sodium bis(tnmetbylsilyl)amide (3.14 mL) was added 
5 and the leaction mixture was stined for 30 min. 2(5)-Benzyloxycaibonyl-amino-3- 
benzoylpropionic acid ethyl ester (0.54 g, 1.57 mmol, 1.0 equiv. prepared by procedures 
outlined in Lin, W., et. al., Synthesis 2001, No. 7, 1007-1009 was dissolved in THF (5 mL) 
and added to the reaction. After warming to room temperature, the reaction mixture was 
quenched with saturated ammonium chloride and partitioned between water and EtOAc. 
10 After concentration of tiie organic phase, purification was carried out widi flash 

chromatography to provide 2-benzyl-oxycarbonylamino-4-phenyl-pent-4-enoic acid ethyl 
ester. Removal of the benzyloxycafbonyl group as described above, provided the title 
compound. 

15 Reference F 

Synthesis of 2(/2iS)-benzylo;^aibonylamino-4-ethylhexanoic acid 




Stepl 

20 A mixture of 2-benzyloxycarbonylaminoxnalonic acid diethyl ester (Bladon, C. M. J, 

Chem. Soc, Perkin Trans. 1990, 1, 1151-1158) (1.237 g), iodo-2-ethylbutane (1.272 g) and 
Kthium hydroxide (0.287 g) in iV-mefhylpyrrolidone (8 mL) was stirred for 2 days at room 
temperature and then diluted with ice water. The aqueous solution was extracted with ether 
and flie product purified by chromatography on silica gel to give 2-benzyloxycarbonylaniino- 

25 2-<2-efliylbutyI)malonic acid diefliyl ester (0.520 g). 
Step 2 

A solution of 2-benzyloxycarbonylamino-2-(2-efhylbutyl)malonic acid diethyl ester 
(0.520 g) in ethanol (5 mL) was treated wifli sodium hydroxide (2.91 mL, 1 N) and then 
stirred at room teioperature for 8 h. The reaction mixture was diluted with water and 
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acidified with HCl and the product was then extracted with ethyl acetate to give 2- 

benzyloxycarbonylamino-2-(2-ethylbutyl)fflalomc acid monoethyl ester (0.461 g). 
Steps 

2-Benzyloxycaibonylamino-2-(2-ethylbutyl)malonic acid monoethyl ester was heated 
at 75 ^'C in ethanol (5 mL) with sodium hydroxide (5 mL, 1 N) for 3 h and 2- 
ben2yloxycarbonyl-ainino-2-(2-e1hylbutyl)malomc acid was isolated by extraction of the 
acidified reaction mixture. 2-Benzylo3^caibonylamino-2-(2-e1iiyIbutyl)malonic add was 
heated at 103 for 1 h and the resulting residue was purified by column chromatography on 
silica gel to give 2(KiS)-benzyloxycarbonylamino-4*-et]^lhexanoic acid (0.220 g). 

Reference G 

Synthesis of 2(iS)-berizyloxycarbonylamino-3-pyrazol-l--ylpropionic acid 

N-N 



CO2H 

H ^ 



1 S The title compound was prepared by treating (iS)-benzyloxycarbonylserine-P-lactone 

with pyrazole in acetonitrile at 60 for 16 h {see J. Am. Chenu Soc, 1985, 707, 7105-7109). 

Following the procedure described above, but substituting pyrazole witii 1,2,4-triazole 
and 1,2,3-triazole provided 2(jS)-benzyloxycaibonylamino-3-[l,2,4]-triazol-l-ylpropionic 
acid and 2(iS)-benzyloxycarbonylaniino-3-[l,2,3]-triazol-l-ylpropionic acid respectively. 



Reference H 

Synthesis of 2(j)-(^e/t-butoxycarbonyl)amino-l-(oxazolo[4,S-&]pyridin-2-yl)butan-l-ol 



OH 




HNBoc 



25 Step 1 

A mixture of 2-amino-3-hydroxypyridine (1 1 g, 100 mmol), trietiiylorthofonnate (80 
mL) and p-toluenesulfonic acid (61 mg) was heated at 140 for 8 h. Excess 
trielfaylorfhoformate was removed under vacuum and oxazolo[4,5-6]pyridine was crystalized 
fiom etiiyl acetate (9 g). 
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Step 2 

In a clean roundbottom flask equipped with stir bar was placed oxazolo[4,S- 
6]pyridine (600 mg, 5 mmol) in THF (30 mL) and the reaction mixture was cooled to 0 
under N2 atomospheie. Isopropyhnagnesium chloride (2 M in THF, 2.5 mL, 5 mmol ) was 
5 added. After stirring for 1 h at 0 (5)-2-( /ert-butoxycarbonyl)aminobutyraldehyde ( 573 
mg, 3 mmol) in THF (20 mL) was added. The ice batti was removed and Ihe reaction mixture 
was allowed to warm to room tBnq)eratuie. After 2 h, the reaction mixture was quenched with 
saturated anmionium chloride solution and concentrated to dryness. The residue was 
extracted with EtOAc, then washed with brine, dried with anhyd. MgS04, filtered and 
10 concentrated The crude product was purified by chromatograph to yield 383 mg of the 
desired compound. 

H* NMR (DMSO-de): 5 8.42 (m, IH), 8.18 (m, IH), 7.3(m, IH), 6.8- 6.6 (dd, d, IH. 
OH, diastereomer), 6.3- 6.02 (d, d, IH, NH, diastereomer), 4.82- 4.5 (m,m, IH, 
diastereomer), 1.8-1.3 (m, 2H), U-1.05 (s,s, 9H, diastereomer), 0.89 (m, 3H). MS: 306.2 
15 (M-1), 308.6 (M+1). 



Reference I 

Synthesis of 2(iS)-(ter^butoxycarbonyl)amino-3-fhiazol-2-ylpropioruc acid 




To 2-rerr-butoxycaTboiQ^laniino-3-1hiazol-2-yl-propionic acid methyl ester (500 mg, 
1.75 mmol) in a mixture of acetonitrile (6 mL) and 0.2 M aqueous NaHCOa (12 mL) was 
added Alcalase (2.4 L, 0.08 mL), and the solution was stirred vi^irously at room temperature 
25 for about 2.5 h. The reaction mixture was then evaporated at 30 to remove acetonitrile, 
aiid the aqueous residue was washed with ether. The aqueous phase was acidified witii 6 N 
HCl to pH 3 and the solution was extracted wifli ethyl acetate. The combined organic layers 
were then dried and evaporated to yield 2(iS)-te7t-butoxycarbonyl-amino-3-thiazol-2-yl- 
propionic acid (204 mg). 

30 

Reference J 
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Synthesis of (iS)-4-amiao-2,2Hlifluoio-3-hydroxyhexanoic acid dimethylamide 



OH O 




5 Activated zinc dust (2. 1 6 g, 33 mmol) was suspended in dry THF (2 mL). A mixture 

of ethyl bromodifluoro acetate (6.5 g, 32 mmol) and (liS)-(l-fonnylpropyl) carbamic acid 
ter^-butyl ester (2 g, 10.7 mmol), in THF (10 mL), was added over 20 min while the reaction 
mixture was sonicated. After complete addition, sonication was continued for a further 30 
min. The reaction mixturewas then diluted with ethyl acetate (200 mL) and washed with IN 

10 aqueous KHSO4, brine, dried with magnesium sulfate and evaporated. The crude product 
was dissolved in efhanol (15 mL) and a solution of dimethylamine (40% in water, 2 mL) was 
added. After stirring for 1 6 h at ambient temperature, the solvents were evaporated and the 
product was purified by flash chromatography on silica gel (hexane/ethyl acetate ratio of 3:1) 
to yield 200 mg 4(iS)-5oc-amino-2,2-difluoro-3-hydroxy-hexanoic acid dimethylamide of 

1 5 colorless oil which was dissolved in a mixture of TFA/dichloromethane (1 : 1 ; 6 mL), stirred 
for 1 h and evaporated to dryness. The product, (S)-4-amino-2,2-difluoro-3-hydroxyhexanoic 
acid dimefliylamide, was obtained as tiie TFA salt and used without fixrther purification. 

Reference K 

20 Synthesis of (iS)-3-amino-2-hydioxy-pentanoic acid ben2ylamide 




Step 1 

(15)-(2-Cyano-l-ethyl-2-hydroxyethyl)carbamic acid tert-hutyl ester (10 g, 46.7 
25 mmol) was dissolved in 1,4-dioxane (100 mL). Anisole (5 mL) was added and then 

concentrated HCl (100 mL). The reaction mixture was heated under reflux for 24 h. The 
reaction mbcturewas evaporated to dryness under vacuum and re-dissolved in 100 mL water. 
The solution was washed with etiier and then neutralized with saturated aqueous NaHCOa. 
Di-/err-butyl dicarbonate (10 g, 46 mmol) was added with 1,4-dioxane (200 mL), and flie 
30 reaction mixturewas stirred at ambient temperature for 24 h. The dioxane was removed 

68 



! 

wo 2004/000838 PCT/US2003/019990 
under vacuum and fhe lemaining aqueous solution was washed wifh eOier. The solution was 
acidified wifh IN HCl and extracted with ethyl acetate. The combined organic layers were 
washed wifh brine, dried with magnesium sulfate and evaporated to yield 
Butoxycarbonylamino-2-hydroxy-pentanoic acid (4.5 g) as yellowish oil. 
5 Step2 

3-^er/-Butoxycaibonylamino-2-hydroxy-pentanoic acid (300 mg, 1.2 9mmol) was 
combined wifh EDC (400 mg, 2.1 mmol) and HOBt (400 mg, 2.6 mmol). A solution of 
benzylamine (0.22 mL) and 4-me1faybnoxpholine (0.5 mL) in dichloromethane (4 mL) was 
added in one portion. The reaction mixturewas stirred at ambient temperature for 2 h. After 
1 0 dilution with ethyl acetate (1 50 mL), the solution was washed wilfa 1 N aqueous HCl, water, , 
saturated aqueous NaHCOa solution and brine. The resultant mixture was dried with 
magnesium sulfate and evaporated under vacuum to yield (5)-3-amino-2-hydroxy-pentanoic 
acid bemsylamide (380mg) as a white solid. 
Step 3 

1 5 (iS)-3-Amino-2-hydroxy-pentanoic acid benzylamide was dissolved in a mixture of 

TFA/dichloromethane (1 : 1; 6 mL), stirred for 1 h and evaporated to dryness. (jS)-3-amino-2- 
hydroxy-pentanoic acid benzylamide was obtained as the TFA salt and used wifhout further 
purification. 

20 Reference L 

Synthesis of (iS)-2-amino-l-(3-phenyl-[l,2,4]oxadiazol-5-yl)-butan-l-ol 




25 3-ter/-Butoxycaibonylamino-2-hydroxy-pentanoic acid (500 mg, 2. 14 mmol) was 

combined with EDC (600 mg, 3.14 mmol), HOBt (600 mg, 3.92 mmol), and iV-hydroxy- 
benzamidine (292 mg, 2.14 mmol). Dichloromethane (10 mL) was added and then 4- 
methylmoipholine (1 mL). The reaction mixture was stirred at ambient temperature for 16 h. 
After dilution with ethyl acetate (200 mL), the solution was washed with water (30 mL), 

30 saturated aqueous NaHCOa solution and brine, dried with MgS04 and evaporated under 
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vacuum. The crade product was dissolved in pyridine (10 mL) and heated at 80 °C for 15 h. 
The pyridine was evaporated under vacuum and the residue was purified by flash 
chromatography on silica gel (eluent: ethyl acetate) to yield (290mg, 0.83 mmol) of (5)-2- 
/err-butoxycarbonylamino4-(3-phenyl-[l,2,4]oxadiazol-5-yl)-butan^ (5)-2-te;^- 
5 Butoxycaibonylainino-l-<3-phenyl-[l^,4]oxadiazol-5-yl>butan-l^^ (145 mg, 0.41mmol) 
was dissolved in CH2CI2 (4 mL) and TFA (4 mL) was added. After stirring for 1 h, the 
reaction mixture was evaporated to dryness to yield (iS)-2-amino-l-(3-phenyl- 
[l,2»4]oxadiazol-5-yl)-butan-l-ol. 

10 Reference M 

Synthesis of (iS)-2-amino-l-(2-phenyl-[l,31dithian-2-yl)-hexan-l-ol 




Stepl 

1 5 2-PhenyH,3-dithiane (Aldrich) (3.79 g; 19.3 mmol) was mixed with dry distilled 

THF (20 mL) under a nitrogen atmosphere. The solution was cooled to --60 and n-butyl 
lithium (1 .6Ri m pentane, 1 .56 mmol, 9.74 mL) was added slowly by syringe. The reaction 
mixture was wanned to -20 ''C and held at that temperature for 30 min., and then held at -10 
°C for 15 min. The yellow solution was cooled to -78 and (l-formyl-pentyl)-carbamic 

20 acid tert-hutyl ester (1 .6 g, 1 .4 nunol, in 5 mL THF) was added rapidly (over 20 seconds) and 
60 seconds later a mixture of 2 mL acetic acid and 5 mL THF was added rapidly. After 
warming to 23 the solution was concentrated at reduced pressure. Excess 2-phenyM,3- 
dithiane was removed by its crystallization away from the desired product using a minimum 
of ethyl acetate in hexane. The mother liquors were concentrated and chromatographed using 

25 a hexane-ethyl acetate gradient to afford {l-[hydroxy-(2-phenyl-[l,3]dithian-2-yl)-methyl]- 
pentyl}-carbamic acid tert-butyl ester. (1.7 g, 56% yield). 
Step 2 

To {l-[hydroxy-(2-phenyl-[l,3]dithian-2-yl)-methyl]-pentyl}-carbamic acid ^er^-butyl 
ester (608 mg, 1.47 mmol) in dioxane (2.7 mL) at 10 °C was added hydrochloric acid (2.7 
30 mL, 4 M in dioxane). The solution was warmed to 23 **C. After 3 h, flie solution was diluted 
with toluene (5 mL) and concentrated under reduced pressure. The gummy solid was washed 
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wife diefeyl efeer resulting in the hydrochloride salt of 2-amino-l-(2-phenyl-[l,3]dithian-2- 
yl)-hexan-l-ol, 414 mg, 82% as a finee flowing solid after removal of excess efeer under 
reduced pressure. 

Reference N 

Synfeesis of 3-aniino-4-hydroxopyrrolidine-l-caiboxylic acid /ert-butyl ester 



HzN 



10 6-Oxa-3-aza-bicyclo[3.1 .0]hexane-3-caiboxylic acid ^er^-butyl ester (12.1 g, 65.3 

mmol) was dissolved in a 8:1 mefeanol/water mixture (108 mL). Anmionium chloride (15 g) 
and sodium azide (21 .4 g, 329 mmol) was added and fee reaction mixturewas heated at 60 °C 
overnight. After dilution wife efeer (500 mL), fee reaction mixturewas washed wife 
saturated aqueous NaHCOa (200 mL) and brine (200 mL), dried wife MgS04 and evaporated 

15 under vacuum. The crude product was dissolved m mefeanol (200 mL). 10% Palladium on 
activated carbon (1.5 g) was added and fee reaction mixturewas stirred at ambient 
temperature under a hydrogen atmosphere until TLC analysis showed fee disappearance of 
fee starting material. The reaction mixture was filtered through a pad of Celite and 
evaporated to dryness under vacuum. The product was purified by flash chromatography on 

20 silica gel using 5% methanol in efeyl acetate to 20% mefeanol, 3% triefeylamme in efeyl 
acetate to give 4.3 g of 3-amino-4-hydroxy-pynolidine-l-carboxylic acid tert-hutyl ester as 
yellowish solid. 

Reference O 

25 Synfeesis of 2-amino-2-mefeyl-l-oxazolo[4,5-b]pyridin-2-yl-propan-l-ol 

OH 

Stepl 

2-Aniino-2-mefeyl-l-pn)panol (17.8 g, 200 mmol) was dissolved in a mixture of 
30 water and dioxane (100 mL) and cooled to O^C. NaOH (8g, 200mmol) and di-t-butyl- 
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dicarbonate (52.4 g, 240 mmol) were added and the reaction was allowed to warm to room 

temperature with stirring for 2 h. After removing the dioxane, the residue was extracted with 

EtOAc, washed with brine, dried with anhydrous MgS04, filtered and concentrated to yield 

35g of 2-Soc-aniino-2-methyl-l-propanoL 

5 Step2 

A solution of oxalyl chloride (15.24 g, 120 mmol) in 200 mL of MeCb was stirred 
and cooled to -60 followed by ttie drop wise addition of dimethylsulfoxide (19.7 g, 252 
mmol) in 60niL of MeQi. After 10 min, a solution of 2-5oc-amino-2-methyH-propanol 
(18.9 g, 100 mmol) in MeCb (60 mL) was added drop wise at -70 The reaction mixture 

10 was allowed to warm to -40 °C for 10 min followed by cooling to -70 before the addition 
of a solution of triethylamine (28.28 g, 280 mmol) m MeCU (60 mL). The reaction mixture 
was allowed to warm to room temperature over a two-hour period and 40 mL of saturated 
sodium dihydrogen phosphate was added. The organic layer was washed wifli brine and 
dried over MgS04. The solvent was removed to yield 17.3 g of 2-5oc-amino-2- 

15 metfaylpropionaldehyde. 
Steps 

A mixture of 2-amino-3-hydroxypyridine (1 1 g, 100 mmol), trieftylorflioformate (80 
mL) and p-toluenesulfonic acid (61 mg) was heated at 140 for 8 h. Excess 
triethylorthoformate was removed under vacuum. The product was crystallized from ethyl 
20 acetate to yield 9g of 1 -oxazolo[4,S-b]pyridine. 
Step 4 

To a stirred solution of flie l-oxazolo[4,5-b]pyridine (2.4 g, 20mmol) in THF (100 
mL) was added n-BuIi (1.6 M solution in 12.5 mL of hexane) drop wise xmder N2 at -78 ®C! 
After 1 h, MgBr.Et20 (5. 16 g, 20 mmol) was added and the reaction mixture was allowed to 

25 warm to -45 ®C for 1 h before being treated with 2-5oc-amino-2-methylpropionaldehyde 
(2.24 g, 12 mmol) in THF (20 mL). The reaction mixture was stirred for 1 h, quenched with 
saturated NH4CI, and extracted with ethyl acetate. The organic layer was washed with brine, 
dried with MgS04 and concentrated. The residue was purified by silica gel column 
chromatography to yield 2-Soc-amino-2-me1hyl-l-oxazolo[4,5-b]pyridin-2-yl -1-propanol 

30 (L18g). 
Step 5 

2-£oc-amino-2-metfayl-l-oxazolo[4,5-b]pyridin-2-yl --l-propanol (156 mg, 0.508 
mmol) and MeCla (5 mL) were mixed and TFA (0.5 mL) was added at room temperature. 
After stirring for 1 h, the solvent and excess TFA were removed under vacuum to produce 2- 

72 



wo 2004/000838 



PCTAJS2003/019990 



anuno-2-methyl-l-<)xazolo[4,S-b]pyridm-2-yl-propan-lK)l. TFA salt (165 mg). 



Reference P 



Synthesis of (5)-2-a]iiino-l-<5-methoxymediyI-[l,3»4]oxadiazol-2-yI>^ 



5 




NH2 



Stepl 



(5)-(+)-2-ainino-l-butanol (SO g, 561 nunol) in a mixtuie of water and dioxane (200 
mL of water and :200 mL) dioxane was cooled to 0 °C and mixed with NaOH (26.9 g, 673 
1 0 nunol) and di-^e^^bu1yl-dicaIbonate (146.96 g, 673 nimol). After the addition, the reaction 
was allowed to warm to room temperature. The reaction mixture was stirred for 2 h. Aft^ 
removing the dioxane, the residue was extracted with EtOAc, then washed with brine and 
dried with anhydrous MgS04» filtered and concentrated. Without further purification, the 
cmde (iS>2-£oc-amino-l-butanol (120 g) was used for next step reaction. 



A solution of oxalyl chloride (40.39 g, 265 mmol) in MeClz (700 mL) was stirred and 
cooled to --60 °C. Dimetfaylsulfoxide (51.7 g, 663 mmol) in MeCl2 (100 mL) was added 
(bopwise. After 10 min., a solution of (iS)-2Tffoc-amino-l-butanol (50 g, 265 mmol ) m 
MeCh (100 mL) was added dropwise at -70 ^C. Tlie reaction mixture was allowed to warm 

20 to -40 for 10 min. and tiien cooled to -70 ^^C again. A solution of tciethylamine (74.9 g, 
742 mmol) in MeCh (100 mL) was added. The reaction mixture was allowed to warm to 
room temperature over 2 h. Saturated sodium dihydrogen phosphate (100 mL) was added, 
and then the organic layer was washed with brine and dried over MgS04. The solvent was 
removed to yield 45g of (£}-2-£oc-amino-butyraldehyde(l-fonnyl-pn)pyl)-caibamic acid 

25 ferr-butyl ester. 
Step 3 

A mixture of metiiyl metfaoxyacetate (52 g, 500 nunol), hydrazine hydrate (30 mL) 
was heated to reflux for 8 h. Excess hydrazine and water were removed under vacuum. The 
residue was extracted with n-butanol, dried with Na2S04. Excess n-butanol was removed to 
30 yield 45g of hydrazide. 
Step 4 



15 



Step 2 



A mixture of above hydrazide (45 g), triethylortfaoformate (146 mL) and p- 
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toluenesulfonic acid (61mg) was heated at 140 °C for 8 h. Excess triethylorfhofonnate was 
removed under vacuum. The product was purified by silica gel coluimi chromatography to 
yield 4.6g of 2-mettioxymethyl-l,3,4-oxadiazole. 
Steps 

5 To a stirred solution of 2-methoxymefliyH ,3,4-oxadiazole (4.6 g, 40 mmol) in THF 

(100 mL) was added n-BuIi (1.6 M solution in 25.2 mL of hexane) dropwise under N2 at -78 
^C. After 1 b, MgBr.Et20 (10.4 g, 40.3 mmol) was added and the reaction mixture was 
allowed to warm to -45 ®C for 1 h before being treated wifli (jS)-2-5oc-amino- 
propanylaldehyde butyraldehyde (528 g, 28.25 mmol) in THF (20 mL). The reaction 
10 mixture was stirred for 1 h» quenched with saturated NH4CI, and extracted with ethyl acetato. 
The organic layer was washed with brine, dried with MgS04 and concentrated. The residue 
was purified by silica gel column chromatography to yield (5)-2-£oc-amino-l-(5- 
mefhoxymethyl-[l,3,4]-oxadiazole-2-yl)-l-propanol butanol (500 mg). 
Step 6 

15 2-Boc-amino-l'-(5-mefhoxymethyl-[l,3,4]-oxadiazole-2-yl)-l-propanol butanol (500 

mg, 1 .66 mmol), and MeCh (5 ixiL) were mixed and TFA (0.5 mL) was added at room 
temperature. After sturing for 1 h, the solvent and excess TFA were removed under vacuum 
to produce (iS)-2-amino-l-(5-methoxymelhyl-[l,3,4]oxadiazol-2-yl)-butan-l-oL TFA salt 
(340 mg). 

20 

Reference Q 

Synthesis of (iS)-2-ammo-l-(S-phenyl-[l,3,4]oxadiazol-2-yl)-l-butan-l-ol 




25 Step 1 

A mixture of the benzoic hydrazide (22.5 g, 165 mmol), triefhylorthoformate (150 
mL) and p-toluenesulfonic acid (300 mg) was heated at 120 °C for 12 h. Excess 
triethylorthoformate was removed under vacuum and the residue was purified by silica gel 
column chromatography to produce 2-phenyl-[l,3,4]-oxadiazole (14.5 ^. 
30 Step 2 

To a stirred solution of the 2-phenyl-[l,3,4]oxadiazole (10 g, 68.5 mmol) in THF (100 
mL^ was added /i-BuLi (1.6 M solution in 42.8 mL of hexane) dropwise under N2 at -78 **C. 
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After 1 h, MgBr.Et20 (17.69 g, 68.5 nimol) was added and the reaclion mixtuie was allowed 

to wann to -45 **C for 1 h before being treated with (S)-2-5oc-aininobutyra-aldehyde (7.8 g, 

41 nunol) in THF (20 mL). The reaction mixture was stirred for 1 h, quenched with saturated 

NH4CI, and extracted with efhyl acetate. The organic layer was washed with brine» dried 

5 wi& MgS04 and concentrated. The residue was purified by silica gel colunm 

chromatography to yield 2-((5)-2-j5£>c-amino-l-hydroxybutyl)-5-phenyl-[l,3,4]-oxadiazole 

(9.7 g). 

Steps 

2-((5)-2-£oc-amino-l-hydroxybutyl)-5-phenyl-[l,3,4]-oxadiazole (505 mg, 1. 5 
1 0 nunol) and MeCl2 (5 mL) were mixed and TFA (1 mL) was added at room temperature. 
After stirring for 1 h, the solvent and excess TFA were removed under vacuum to produce 
530 mg of (iS)-2-amino-l-(5-phenyl-[l,3,4]oxadiazol-2-yl)-l-butanol TFA salt 

Reference R 

15 Synthesis of (iS)-2-ainino-l-oxazolo[4,5-b]pyridin-2-yl-butan-l-ol 




Stepl 

A mixture of 2-amino-3-hydroxypyridine (25 g, 227 mmol), triethylorthofonnate (75 
20 xnL) and p-toluenesulfonic acid (61 mg) was heated at 140 °C for 8 h. Excess 

triethylotthoformate was removed under vacuum. The product was crystallized from ethyl 
acetate to yield 22.5 g of oxazolo[4,5-b]pyridine. 
Step 2 

To a stirred solution of the oxazolo[4,5-b]pyiidine (12 g, 100 mmol) in TEIF (300 mL) 
25 was added n-BuLi (1 .6 M solution in 62.5 mL of hexane) drop wise under N2 at -78 ^'C. 

After 1 h, MgBr.Et20 (25.8 g, 100 mmol) was added and the reaction mixture was allowed to 
warm to -45 for 1 h before being treated with (5)-2-5oc-amino-butylaldehyde (1 1.46 g, 60 
mmol) in THF (50 mL). The reaction mixture was stirred for 1 h, quenched wifli saturated 
NH4CI, and extracted with ethyl acetate. The organic layer was washed with brine, dried 
30 with MgS04 and concentrated. The residue was purified by silica gel column 

chromatography to yield (5)-2-^oc-amino-l-(oxa2olo[495-b]pyridin-2-yl)-l-butanol (14.1 g). 
Step 3 
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(5)-2-5oc-ainmo-l-(oxazolo[4,5-b]pyridin-2-yl)-l-^^ (311 mg, 1 mmol) and 
MeCl2 (SmL) were mixed and TFA (ImL) was added at room temperature. After stiiring for 
1 h, the solvent and excess TFA were removed under vacuum to produce 355 mg of (iS)-2- 
amino-l-oxazolo[4,5-b]pyridin-2-yI-butan-l-ol. TFA salt 

5 

Reference S 

Synttiesis of (5)-2-amino-l-(5-pyridm'4-yl-[l,3,4]oxadiazol-2-yl>butan-l-^^ 




10 Stepl 

A mixture of the isonicotmic hydrazide (13.7 g, 100 mmol), triethylorthofonnate (60 
mL) and p-toluenesulfonic acid (30 mg) was heated at 130 °C for 12 h. Excess 
triethylorthofonnate was removed xmder vacuum. The crude was crystallized from ethyl 
acetate to give 14.8 g of 5-pyridin-4-yl-[l,3>4]oxadiazole. 
15 Step 2 

To a sticred solution of flie 5-pyridin-4-yl-[l,3,4]oxadiazole (1 1.5 g, 78.2 mmol) in 
THF (300 mL) was added HMPA (5 ML) and n-BuLi (1.6 M solution in 48.9 mL of hexane) 
dropwise under N2 at -78 °C. After 1 h, MgBr.Et20 (20.2 g, 78.2 mmol) was added and the 
reaction mixture was allowed to warm to -45 for 1 h before being treated with 2-Boc- 

20 amino-butyraldehyde (9.7 g, 50.8 mmol) in THF (SOmL). The reaction mixture was stirred 
for 1 h, quenched wifli saturated NH4CI, and extracted with ethyl acetate. The organic layer 
was washed with brine, dried with MgS04 and concentrated. The residue was purified with 
silica gel column chromatography to yield (iS)-2-5(?c-anMno-l-(5-pyridin-4-yl- 
[l,3,4]oxadiazol-2-yl)-butan-l-ol (3.5g). 

25 Step 3 

(iS)-2-5oc-amino-l-(5-pyridin-4-yl-[l,3,4]oxadia2X)l-2-yl)-butan-l-^^ (334 mg, 1 
mmol) and MeCl2 (5 mL) were mixed and TFA (0.5 mL) was added at room temperature. 
After stirring for 1 h, the solvent and excess TFA were removed under vacuimi to produce 
350 mg of 2-amino-l-(5--pyridin-4-yl-[l,3,4]oxadiazol-2-yl)-butan-l-ol. TFA salt 



Reference T 

Svnthesis of (iS)-2-amino-l-(5-pyridin-3-yl-[l,3,4]oxadiazol-2-yl)-butan-l-ol 
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QH 

,NH2 



in:' 



Stepl 

To a stirred solution of the 3-[l,3,4]oxadiazol-2-yl-pyridiiie (5 g, 34 mmol) in THF 
5 ( 1 00 mL) was added HMPA (5 mL) and n-BuLi (1 .6 M solution in hexane, 2 1 .25 mL) drop 
wise under N2 at -78 ""C. After 1 h, MgBr.Et20 (8.77 g, 34 mmol) was added and the 
reaction mixture was allowed to warm to -45 for 1 h before being treated with (Syi-Boc- 
amino-butyraldehyde (4^2 g, 22. 1 mmol) in THF (20 mL). The reaction mixture was stirred 
for 1 h, quenched with saturated NEUfcl, and extracted with ethyl acetate. The organic layer 
10 was washed with brine, dried with MgS04 and concentrated. The residue was purified with 
sihca gel column chromatography to yield (iS)-2-£oc-amino-l-(S-pyridin-3-yl* 
[l,3,4]oxadiazol-2-yl)-butan-l-ol (1.5 g). 
Step 2 

(iS)-2-5oc-amino-l-(5-pyridin-3-yl-[l,3,4]oxadiazol-2-yl)-butan-l'-ol (167 mg, 0.5 
1 5 mmol) and MeCU (5 mL) were mixed and TFA (0,5 mL) was added at room temperature. 
After stirring for 1 h, the solvent and excess TFA were removed under vacuum to produce 
180 mg of (5)-2-amino-l-(5-pyridm-3-yl-[l,3,4]oxadiazol-2-yl)-butan-l-ol. TFA salt 

Reference U 

20 Synthesis of (>S)-2-amino-l-benzoxa2;ol-2-ylbutan-l-ol hydrochloride 




Stepl 

To a solution of benzoxazole (28.6 g, 240 mmol) in toluene (150 mL) was added 
during ca 20 min., at about -4 °C a 2 M solution of isopropyl-magnesium chloride in TEIF 
25 (120 mL, 240 mmol). The red-brown mixture was stored at ca -A^C and used as needed. 
St^ 2 

To a solution of (5)-2-5oc-aminobutanol (50 g; 264 mmol) in dichloromethane (500 
mL) and water (350 mL) were added at 20"* C TEMPO (0.01 eq), sodium bromide (1 eq) and 
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sodium faydrogencarbonate (3 eq). The reaction mixture was stined at 0^ C and diluted 

bleach (1 .3 eq, 450 mL) was added over 40 min. The reaction mixture was stirred for 30 min. 

at 0^ C and then quenched with aq. thiosul&te. After decantation and extractions 

(dichloromethane), the organic phase was washed with brine» dried and concentrated in vacuo 

5 to dryness, giving ( j)-2-(/er^-but07^carbonyl)-aniinobutyraldehyde as a low-melting solid 

(38.1 g; yield: 77%). 

Step 3 

A solution of (5)-2-( /e/t-but03^carbonyl)amino-butyraldehyde (30 g, 160 mmol) in 
toluene (ISO mL) was added over 30 min. at -5 ^ C to a solution of Grignard reagent of 

10 benzoxazole (prepared as described in Step 1 above). The reaction mixture was stored for 
0.5 h at 0** C, then 2.5 h at RT, Quenching with 5% aq. acetic acid, washings wifli 5% aq. 
sodium carbonate, then brine and concentration to dryness gave crude (iS)-2-( terf- 
butoxycarbonyl)-amino-l-benzoxazol-2-yl-butan-l-ol. The residue was diluted wi& toluene, 
and silica gel was added. The slurry was filtered. Elution by toluene removed the non-polar 

1 S impurities. Then an 8/2 mixture of toluene and ethyl acetate desorbed the (Syi-itert- 
butoxycarbonyl) amino-l-benzoxa2X)l-2-ylbutan-l-ol. 
Step 4 

To a solution of (iS)-2-(rerf~butoxycarbonyl)amino-l-ben2X)xa2ol-2-yl-propan-l-ol 
(26.3 g, 86 nmiol) in isopropanol (118 mL) at 20-25 °C was added trimethylchlorosilane (1.4 
20 eq). The solution was stirred for 5 h at SO^'C. Concentration ofthe reaction mixture to 52 mL 
followed by addition of isopropyl ether (210 mL), filtration and drying under vacuum 
afforded (iS}-2-amino-l-benzoxazol-2-ylbutan-l-ol hydrochloride salt as a grey solid (16,4 g; 
yield = 79 %; mixture of diastereomers). 

Reference V 

25 Synthesis of thiophene-2-carbo^oic acid (2,2,2-trifluoroethyl)ainide 




Step 1 

Thiophene-2-carboxylic acid was coupled to trifluoroethyl amine using HBTU 
utilizmg a procedure described m Example 1, Step 2 below except substituting HOBt wifli 
30 HBTU to give thiophene-2-carboxylic acid (2,2,2-trifluoroethyl)amide. 
Step 2 
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To thiophene-2-carboxylic acid (2,2,2-trifluoroe1hyl)amide.(2.8 g, 13.28 mmol, 1.0 
equiv.) in toluene (100 mL) was added Lawessorfs reagent (2.71 g, 6.69 nimol, 0.5 equiv.) 
The solution was stirred at 100 for 3 h. The solvent was removed in vacuo and the 
resulting residue was purified by flash chromatography (5% EtO Ac/hexanes as eluent) to 
5 afford fee title compound (1 .4 g) as a yellow solid. MS = 225.9 (M +1). 

Proceeding as described above, but substituting thiophene-2-carboxylic acid wife 
commercially available starting materials, fee following compounds were prepared: 
Phenyl-2-carbofeioic acid (2,2,2-trifluoroefeyl)amide; MS = 220 (M +1) 
4-Fluorophenylcarbofeioic acid (2,2,2-trifluoroefhyl)amide; MS = 238 (M +1) 

1 0 Pyiidine-4-carbofhioic acid (2,2,2-trifluoroefeyl)amide; MS = 222 (M +1) 
Fuian-2-caibofhioic acid (2,2,2-trifluoroefeyl)amide; MS = 210 (M +1) 
Huophene-S-cafbothioic acid (2;2,2-trifluoroefeyl)amide; MS = 226 (M +1) 
Furan-3-carbofeioic acid (2,2,2-trifluoroefeyl)amide; MS = 210 (M +1) 
2,2,2-TTifluorofeioacetamide; MS = 127.9 (M -1) 

1 5 JV-Mefeyl-2,2,2-trifluorothioacetamide; MS = 141 .8 (M -1) 

7/-(2,2,2-trifluoroefeyl)-2A2-trifluorotbioacetamide; MS = 208.8 (M -1) 
iV-Thiazol-2-yl-2,2>trifluorofeioacetamide; MS = 210.8 QA -1) 
TctrahydropyTan-4-carbothioic acid (2,2,2-trifluoToefeyl)-amide; MS = 225.8 (M -1); and 
J\r-Thiazol-2-yl-thioisonicotinamide; MS = 220 (M -1). 

20 

Reference W 

Synfeesis of l,l-dioxo-l,2-dihydro-lX^-feieno[2,3-d]isofeiazol-3-one 

02 




Stepl 

25 Mefeyl 4-(clilorosulfonyl)thiophene-3-carboxylate (5 g, 20.75 mmol) was dissolved in 

methylene chloride (50 mL), fee solution was cooled to 0 ^C, and ammonia gas (1.1 g, 64.7 
mmol) was introduced during 20 min. After a furfeer 2 h of stirring, fee reaction mixture was 
washed to neutrality wife 10% aqueous hydrochloric acid and feen wife brine. After 
concentration os fee solvent, crude methyl 4-sulfemoylthiophene-3-caiboxylate was obtained 

30 which was lecrystallized from efhanol to yield 2.7g of mefeyl 4-sulfamoyltiiiophene-3- 
caiboxylate. MS: 220 (M-1), 221.9 (M+1), 243.8 (M+Na). 
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Step 2 

A miTcture of methyl 4*$ulfainoyl1faiophene-3-carboxylate (2.7 g, 12.2 mmol), 
mefhanol (12 mL), and a 25% methanolic solution of sodium mefhylate (3.6 mL) was 
lefiuxed for 48 h. The reaction mixture was cooled to room temperature and acidified with 
5 concentrated hydrochloride acid, and fte precipitated product was collected and washed with 
water. Reciystallized from water, yielded 400mg of the title compound. MS: 187.8 (M-1), 
189.5 (M+1). ^HNMR(DMS0-d6): 8.34 (d, J^.4Hz, IH), 7.705 (d, J-4.8HZ, IH). 

Reference X 

10 Synthesis of 2(S)-amino-;\^[l(S)-<benzoxazol-2-ymydroxymethyl)pro^ 

cyclopentyl)propionamide 



Stepl 

1-Methylcyclopentanol (20 g, 0.2 mol) was added to hydrobromic acid (40 mL) at 
1 5 room temperature. Afier stirring for Ih, the solution was extracted with hexane and the 

hexane was washed with brine and dried widi magnesium sul&te. After concentration of the 
organic layer, 20.5 g of l-methyIcyclopen1ylbromide was obtained. 
Step 2 

Tributyltin hydride (37.8 g, 130 mmol) was added at reflux to a 500 ml of flask 
20 charged wift benzene (200 mL) was added Z-dehydro-Ala-OH (15 g, 64 mmol), 1- 

methylcyclopentanylbromide (20.5 g) and AIBN (1 .9g). After 2 h, the solvent was removed 
and the residue was purified by column chromatograph to yield 7.9g of 2- 
benzyloxycarbonylamino-3-(l-methylcyclopentyl)propionic acid methyl ester. 
. Step 3 

25 2-Benzyloxycarbonylamino-3-(l-mefhylcyclopentyl)-propiomc acid methyl ester (7.6 

g, 23.8 mmol) was dissolved in a mixture of acetonitrile (82 mL) and 0.2 M aqueous 
NaHCOs (158 mL) and Alcalase 2.4L (l.lmL) was added and the reaction mixture wa stored 
vigorously for 8 h. Hie reaction mixture was then evaporated at 30 **C to remove acetonitrile, 
and the aqueous residue was washed with ether. The ethereal layer was concentrated to yield 

30 1 -9g of (/?)-2-benzyloxycarbonylammo-3-(l--metiiylcyclopentyl)-propionic acid methyl ester. 
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The aqueous pliase was filtered wifli Celite, Ifae pH was adjusted to 3 with 6 N HCl, and the 
solution was extracted with ethylacetate. The ethyl acetate layer was dried and evaporated to 
yielding of (5)-2-benzyloxycaibonylamino-3-(l-inethyl-cyclopentyl)-propiom^ MS: 
304.2 (M-1), 306.0 (M+1), 327.9 (M+Na). 



(s, 2H), 4.1-3.9 (m, IH), 1.8-1.2 (m, lOH), 0.92 (s, 3H). 
Step4 

To a stirred mixture of (iS)-2-beii2ylo3^caibonylamino-3-(l-mefliylcyclopentyl)- 
propionic acid (560 mg, 1.84 nimol), 2-amino-l-benzoxazol-2-ylbutan-l-ol (378 mg, 1.84 

10 mmol), and HOBt (338 mg, 2.2 mmol) in MeCU (lOmL) were added EDC (533 mg, 2.76 
mmol) and N-methylmorpholme (373 mg) at room temperature. After sdrring for 14 h, the 
reaction mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated NaHCOa, brine, dried with MgS04 and concentrated. Purification with column 
cfaromatograph yielded 600 mg of [l-[l(iS)-(benzoxazol-2-ylhydroxymefhyl)propyl- 

15 carbamoyl]-2(5)-(l-methylcyclopentyl)ethyl]-carbamic acid benzyl ester. 
MS: 492.2(M-1), 494.4(M+1), 516.3(M+Na). 
Step 5 

Pd/C (5%) (60 mg) was added to a solution of of [l-[l-(benzoxazol-2-ylhydroxy- 
mefliyl)propylcarbamoyl]-2-(l-methylcyclopentyl)ethyl]-carbamic add benzyl ester 
20 (600 mg) in EtOH (30 mL) and the reaction mixture was stkred under hydrogen atmosphere 
(SOpsi) for 2h. The catalyst was removed by filtration and the filtrate was concentrated to 
yield 430 mg of the title compound. MS: 358.2 (M-1). 360.1 (M+1), 382.0(M+Na). 

Example 1 

25 Synthesis of (iS)-iV-[(iS)-l-(benzoxazol-2-ylcarbonyl)-propyl]-3-cyclohexyl-2-(l, 1-tf 

benzo[d]isothiazol-3-ylamino)propionamide 



5 



^HNMR (DMSO-d6): 12.3 (COOH, br, IH), 7.53(d, NH, IH), 7.4-7.3 (m, 5H), 5.02 




30 Stepl 



L-Cyclohexylalanine hydrochloride (414 mg, 2 mmol) was dissolved in a mixture of 



* 
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IN aq. NaOH solution (6 mL) and 1,4-dioxane (6 mL). 3.Chloro-benzo[d]isotiua2ole 1,1- 
dioxide (402 mg, 2 imnol), prepared as described in Davis, F.A. et al. 1 Org. Chem. 1990, 
55, 1254-1261, was added and the reaction mixturewas stirred at room temperature for 30 
min. The reaction mixture was acidified wifli IN aq. HCl and extracted with ethyl acetate. 
5 The combined organic layers were washed with brine, dried with MgS04 and evaporated 
under vacuum. The crude (5)-3K;yclohexyl-2-(l,l-dioxo-benzo[d]isothiazol-3-ylamino)- 
propionic acid (620 mg, 1.84 mmol) was used without further purification. 
Step 2 

(*S)-3<:yclohexyl-2-(l,l-dioxo-benzo[d]isothiazol-3-ylanimo)^^ acid (150 

10 mg, 0.45 mmol) was combmed with EDC (250 mg, 1.3 mmol), HOBt (250 mg, 1 .6 mmol), 
and (2S)-2-amino-l-benzoxazol-2-ylbutan-l-ol (250 mg, 1.2 mmol). Dichloromefliane (4 
mL) was added and then 4-mefhyhnorpholine (0.5 mL). The reaction mixturewas stirred at 
ambient temperature for 2 h. After dilution wifli ethyl acetate (150 mL), the solution was 
washed with IN aqueous HC3, water, saturated aqueous NaHC03 solution and brine, dried 
1 5 with MgS04 and evaporated under vacuum. The crude product was dissolved in dry 
dichloromethane (10 mL) and Dess-Martin Periodmane (500 mg, 1.2 mmol) was added. 
AJEter stirring at ambient temperature for 1 h, the reaction mixturewas diluted with ethyl 
acetate (150 mL) and treated with 0.26M Na2S2Q3 solution in saturated aqueous NaHCOa. 
The organic phase was washed with saturated aqueous NaHCOa and brine, dried with 
20 MgSCW and evaporated. The product was purified by flash chromatography on silica gel 
(hexane/ethyl acetate 2:1) to yield the tifle compound (120mg). 

NMR: (DMSO) 5 9.43 (d, J^7.6H2, IH), 8.94 (d, >6.0Hz, IH), 8.33-8.29 (m, IH), 

7.97- 7.93 (m, 2H), 7.86 (d, J=8.0Hz, IH), 7.82-7.77 (m, 2H), 7.60 (t, J=8.0Hz, IH), 7.49 (t, 
^g.OHz, IH), 5.22-5.16 (m, IH), 4.75-4.68 (m, IH), 2.08-1.96 (m, IH), 1.81-0.83 (m, 14H), 

25 1.00 (t, ^7.6Hz, 3H). MS: (M+H)^ 523. 

Following the procedure as described above but substituting L-cyclohexylalanine 
hydrochloride with L -leucine gave 2-(l,l-dioxobenzo[d]isothiazol-3-ylamino)-4-methyl- 
pentanoic acid [l-(benzoxazol-2-ylcarbonyl)propyl]amide. 

^HNMR: (DMSO) 5 8,56 (d,^.4Hz, IH), 8.41 (d,,^=8.8Hz, IH), 8.03-7.93 (m, 
30 3H), 7.87-7.74 (m, 3H), 7.61 (t, >=8.0Hz, IH), 7.51 (t, .A=8.0Hz, IH), 4.86-4.79 (m, IH), 

3.98- 3.90 (m, IH), 1.90-1.79 (m, IH), 1.67-1.52 (m, 2H), 1.42-1.25 (m, 2H), 0.86-0.79 (m, 
6H), 0.74 (d, /=6.4Hz, 3H). MS: (M+H)^ 483. 

Example 2 
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Synthesis of (iSH-nie%l-2-(3-oxo-3H-isoindol4-ylamino)-pentanoic acid (iS)-[l- 
(beDzoxazol-2-ylcaiboiiyl)propyl]ainid6 




Stepl 

Boc-Leu-OH (350 mg, 1.40 tnmol) was combined with EDC (500 mg, 2.6mmol), 
HOBt (250 mg, 1.6 mmol), and (2S)-2-amino-l-benzoxazol-2-yl-butan-l-ol hydrochloride 
(300 mg, 1.24 mmol). Dichloromefhane (10 mL) was added and then 4-mefhyhnorpholine (1 

10 mL). The reaction mixturewas stilted at ambient temperature for 2 h. After dilution with 
ethyl acetate (150 mL), the solution was washed with IN aqueous HCl, water, saturated 
aqueous NaHCOs solution and brine, dried with MgS04 and evaporated under vacuum. The 
crude product was dissolved in 4N HCl/dioxane solution and stirred for 2 h. Evaporation to 
dryness gave (iS)-2-amino-4-me1hyl-pentanoic acid (iS)-[l-(benzoxazol-2-yl-hydroxy-methyl)- 

1 5 propyl]-amide hydrochloride (450 mg) as brownish oil. 
Step 2 

(iS)-[l-(Beiizooxazol-2-yl-hydroxy-methyl)-propyl]-amide hydrochloride (90 mg, 
0.254 mmol), 3-immoisoindoIinone (100 mg, 0.684 mmol), and i^,M<liisopropylethyl-^amine 
(0.2 mL) were dissolved m THF (10 mL) and heated at reflux for 5 h. After dilution with 

20 ethyl acetate (150 mL), the solution was washed with saturated aqueous NaHCOa solution 
and brine, dried with MgS04 and evaporated under vacuum. The crude product was 
dissolved in dry dichloromethane (10 mL) and Dess-Martin Periodinane (400 mg, 0.96 
mmol) was added. After stirring at ambient temperature for 1 h, the reaction mixture was 
diluted witii ethyl acetate (150 mL) and treated with 0.26 M Na2S203 solution m saturated 

25 aqueous NaHCOa. The organic phase was washed with saturated aqueous NaHCOa and 

brine, dried with MgS04 and evaporated. The product was purified by flash chromatography 
on silica gel (hexane/ethyl acetate 2: 1) to yield tiie tide compound (20 mg; 0.045 mmol) as a 
1 : 1 mixture of isomers. 

^HNMR:(DMS0)8 11.03/11.01 (s, IH), 8.19/8.14 (d,^7.2Hz, IH), 7.94-7.45 (m, 8H), 

30 5.20-5.14 (m, IH). 4.35-4.30 (m, IH), 2.08-1.96 (m, IH), 1.86-1.40 (m, 4H), 1.00-0.78 (m, 9H). 
MS:(M+H)*447. 



Example 3 
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Synthesis of ({ 1 ()S)-(l(S)-beiizoxazol-2-ylcaibonyI)pn)pylca]tamoyl]-^ - 
nioipholin-4-ylmefhylene)caibaniic acid ethyl ester 



Ethyl isothiocyanatoformate (5 g, 38.2 mmol) was dissolved in THF (50 mL) and 
cooled to 0 °C. Morpholine (3.99 mL, 45.8 mmol) was added dropwise over 2 min. The 
reaction mixture was stirred for 3 h. The solvent was evaporated to give (morpholin-4-yl- 
10 carbothioyl)carbamic acid ethyl ester (8.3 g, 38 mmol) as a white solid. 
Step 2 

(Morpholine-4-carbothioyl)carbamic acid ethyl ester (55 mg, 0.25 mmol), 2-amino-4- 
methylpentanoic acid [l-(benzoxazol-2-ylhydroxymethyl)propyl]amide hydrochloride (90 
mg, 0.25 mmol), and diisopropylethylamine (0,13 mL, 0.76 mmol) were dissolved in 

15 dichloromefliane (5 mL). 2-Chloro-l-methylpyridinimn iodide (84 mg, 0.33 mmol) was 
added and the reaction mixturewas stirred at ambient temperature over night After dilution 
with ethyl acetate (100 mL), the solution was washed with sat. aq. NaHCOa, and brine, dried 
with MgS04 and evaporated under vacuum. The residue was dissolved in dichloromethane 
(lOmL) and Dess-Martm periodinane (400 mg) was added. The reaction mixture was stirred 

20 at ambient temperature for 1 h. After dilution with ethyl acetate (100 mL), the solution was 
washed with a 0.26 M solution of Na2S203 in sat aqu. NaHCOa, then with sat. aq. NaHCOa, 
and brine, dried with MgS04 and evaporated under vacuum. After purification by flash 
chromatography on silica gel, the title compound was obtained as yellowish glass (lOmg, 
0.020mmol). MS: (M+H)^ 502. 

25 Proceeding as described in Example 5 above, but substituting (morpholin-4- 

ylcarbothioyl)carbamic acid ethyl ester with morpholine-4-carbothioic acid (2,2,2- 
trifluoroethyl)amide and 2-amino-4-methylpentanoic acid [l-(benzoxazol-2-ylhydroxy- 
methyl)piopyl]amide hydrochloride with 2-amino-3-cyclohexylpropionic acid [1- 
(benzoxazol-2-ylhydroxymethyl)propyl]amide hydrochloride (prepared by reacting L- 

30 cyclohexyalanine with 2iiS-amino- 1 -benzoxazol-2-yl-l -butanol as described in Example 1 , 
step 2 above) provided iV^[l-(benzoxazol-2-yl-hydroxy-metiiyl)-propyl]-3-cyclohexyl-2-{[iV^ 




5 



Stepl 
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(2^,2-ti±auoroe%l)-moipholme-4-caiboximidoy Mol. Wt: 553.62. 

MS: 552.5 (M-1), 554.7 (M+1). 



Example 4 

5 Synthesis of 7V-[l(S)-(benzoxazol-2-ylcarbonyl)-propyl]-3-^^^ 
(2;j,2-lrifluoroe%l)-moipholm-4-ylcarboxiimd^ 




Stepl 

To a solution of JV-ter/-butoxycarbonyl-S-benzylcysteine (7.75 g, 28 mmol, 1.0 
10 equiv.) (piepaied by reacting S-benzylcysteine with boc anhydride via a standard protocol) in 
methanol (250 mL) was added, with stirring, Oxone (19 g, 31 nnnol, 1.1 equiv.) in H2O (100 
mL). The resulting suspension was stirred for 2 h at ambient temperature after which 
methanol was removed in vacuo. The aqueous layer was extracted with ethyl acetate to give 
2-JV-/ert-butoxycarbonyl-3-phenyhnethanesulfonylpropionic acid (7.85 g, 25.5 mmol) which 
15 was converted to {l-[l-(benzoxazol-2-yl-hydroxymethyl)-propylcaibamoyl3-2- 

phenylmethanesulfonylethyl)-caibamic acid tert-hutyl ester as described in Example 1, Step 2 

above. 

Step 2 

l,r-Thiocarbonyldiimidazole (0.980 g, 5.50 mmol, 1.2 equiv.) was dissolved in 
20 C3I2C12 (200 mL), followed by addition of diisopropylethylamine (3.2 mL), and 

trifluoroeAylamine hydrochloride (0.620 g, 4.58 mmol, 1.0 equiv.). The solution was stirred 
for 1 h at ambient temp, then 2-amino-iV^[l-(benzoxazol-2-ylhydroxymethyl)-propyl]-3- 
phenylmethanesulfonylpropionamide was added in one portion. After stirring overnight, the 
reaction mixture was diluted with EtOAc (150 mL), washed witili saturated bicarb, brine, 
25 dried over MgS04. Purification with flash chromatography (50% ETOAc/hexanes as eluent) 
afforded iV-[l-(benzoxazol-2-ylhydroxymethyl)-propyl]-3-phe^^ 
(2,2,2-trifluoroethyl)thiouTCido]propionamide (0.720 g) as a mixture of diasteomers. 
Step 3 

Copper Sulfate-5H20 (0.75 g) was added to flash silica gel (2.25 g) and the mixture 
30 placed in an oven and heated at 240 for 2 h, then cooled in a dessicator. Inadry 
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microwave tube was placed THF (4 mL), JV^[l-(benzoxazol-2-ylhydroxymelhyl>propyl]-3- 
phenylmethanesulfonyl-2-[3<2A2-trifluoioe%l)tM^ (0.20 g, 0.350 

mmol, 1.0 equiv), morpholine (0.122 g, 1.40 mmol, 4.0 equiv), CuSOn/SiCh (0.525 g, 1.5 
equiv.), and Et3N (0.035 g, 1.0 equiv.). The mixture was heated via microwave to 80 ""C for 
5 30min. The suspension was filtered and the soUd washed with 10% MeOH/CHzCl^ The 
filtrate was concentrated and flie resulting residue was purified by reverse phase 
chiomatograpl^ to afford iV^[l-(benzoxazol-2-yl-hydroxymethyl>-propyl]-3- 
phenyhnethanesulfonyl-2-{[iV^(2A2-trifluoroethyl)-moiphoto 
amino}propionainide ( 0.090 g) as a mixture of diastereomers. 
10 Step 4 

To7V^[l<ben20xazol-2-yl-hydroxymethyl)-propyl>3-phenyhne1^ 
(2^^-trifluoroethyl)-morpholin-4-ylcarboxirnidoyl]-amino}propioiiamide ( 40 mg, 0.064 
mmol) in CH^Cli (0.5 mL) was added Dess-Martin Periodinane (1 10 mg, 0.256 mmol) and 
the solution stirred for 2 h at ambient temperature. The reaction mixture was quenched with 
1 5 026 M Na2S204 in satfd NaHCOa and diluted wifti EtOAc. The organic layer was washed 
with water, brme, and dried over MgS04 and concentrated to give the title compound as a 
white soUd. MS = 624.5 (M+1). 

Proceeding as described in Step 2 above, but substituting 2-amino-/^[l-(benzoxazol- 
2-ylhydroxymethyl)-propyl]-3-phenyhnefhanesulfonylpropiQnamide with morpholine, 
20 trifluoroethylamine, pyrroldine, piperidine, 4-methyIpiperidine, and 4-methylpiperazme, the 
following compounds were prq)ared. 

Morpholine-4-carbottiioic acid (2,2,2-trifluoroethyl)amide. Mol. Wt: 228.24; 
MS: 227.0 (M-1), 229.1 (M+1); 

l,3-Bis-(2,2,2-trifluoroethyl)thiourea; MS: 239.5 (M-1), 240.9 (M+1); 
25 Pyrrolidine-l-carbotbioic acid (2,2>trifluoroetfayl)amide; MS: 210.8 (M-1), 212.9 

(M+1); 

(2A2-Trifluoro-efliyl)-thiourea; MS: 156.8 (M-1), 158.7 (M+1); 
Piperidine-l-carbothioic acid (2,2,2-trifluoroethyl)amide; MS: 225.1 (M-1), 227.0 

(M+1); 

30 4-Methyl-piperazme-l-carbotbioic acid (2,2,2-trifluoroethyl)amide; MS: 239.9 (M- 

1), 242.2 (M+1); and 

l,l-Dimethyl-3-(2,2>trifluoroefhyl) thiourea; MS: 184.8 (M-1), 186.9 (M+1), 
respectively. 
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Examples 

Synthesis of iSr-[l-(benzoxazol-2-ylcaibonyl)pro^^ 

trifluoroe1hyl)fonnimidoylaQuno]pro^ 




•5 

St^l 

To a solution of 100 uL of iV-[l-(benzoxazol-2-yniydroxymethyl)propyl]-3- 
cyclohexyl-2-[3<2;2^-trifluoroefhyl)1]iioui:eido]pr^^ (60 mg, 0.12 mmol) (prepared 

by reacting cyclohexylalanine with 2-(lliS)-anuno-l-benzoxazol-2-ylbutan-l-ol to give 2- 

10 amino-3-cyclohexylpropionic acid [l-(benzoxazol-2-ylhydroxymethyl)propyl]-amide 
hydrochloride which was then reacted with 1 ,r-thiocarbonyldiiinidazole and 
trifluoroelfaylamine as described Example 4, Step 2 above) was added 30 % aqueous 
hydrogen peroxide solution (28 uL, 0.25 mmol) dropwise at room temperature. Conversion 
to product was observed by analytical HPLC in 30 min. Water (1 mL) was added, and the 

1 5 mixture was stored at 0 for 48 h. After thawing, the aqueous supernatant was dec^ihted 
and the solid was further dried under reduced pressure to give i^-[l-(benzoxazol-2-yl- * 
hydroxymethyl)-propyl]-3K;yclohexyl-2-[iV<2A2-trifluoroethyl)-fon^^ 
propionamide (28 mg) which was then converted to the titie compound using Dess-Martin 
Periodinane as described previously. MS: 467.4 (M+1); 465.1 (M-1). 

20 

Example 6 

Synthesis ofiV-[l-(benzoxazol-2-ylcarbonyl)propyl]-3-cyclohexyl-2(5)-[(m^ 
iminophenylmefliyl)amino]propionamide 




25 Stepl 

A mixture of mettianesulfonamide (4.75 g, 50 mmol)) and trimethyl ortfaobenzoate 
(18.2 g, 100 mmol) was heated at 120 for 4 h in tiie presence of a catalytic amount of p- 
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toluenesulfonic acid (SO mg). After being cooled to lOom tempeiature, the reaction nuxture 
was diluted with ethyl acetate (100 mL) and washed with a saturated sodium bicaibonate 
aqueous solution and then water. The organic phase was dried over MgS04> concentrated, 
and the resulting residue was treated with hexanes (100 mL) with stirring overnight A white 
5 solid formed was filtered and washed with hexanes to yield a pure iV- 
(methoxyphenylmethylene)m6fliansulfiDnamide. 
Step 2 

To a mixture of Ar-(meflioxy-phenyl-mef[iylene)methansulfonamide (250 mg, 0.616 
mmol) and 2-amino-3-cyclohexylpropiomc acid [l-(benzoxazol-2-ylhydroxymethyl)- 

10 propyl]amide ( 255 mg, 0.616 imnol) in dry acetonitile( 4 mL) at room temperature was 
added DBU (0.37 mL, 2.46 mmol), and the mixture was stined at the same temperature 
overnight. After a removal of the solvent, the reaction mixture was partitioned between ethyl 
acetate and IN-HCl solution, washed brine and then water. The organic extracts were dried, 
concentrated in vacuo, and purified by flash chromatography on silica gel (eluted with 

15 EtOAc/ hexanes =3/1) to yield 250 mg of iV^[l-(benzoxazol-2-yl-hydroxymethyl)propyl]-3- 
cyclohexyl-2-[(methanesulfonyliminophenylmethyl)amino]-propioiiamide. 
Step 3 

To a stirred solution of iV-[l-(benzoxazol-2-yl-hydroxymethyl)propyl]-3-cyclohexyl- 
2-[(methanesulfonyliminophenylmethyl)amino]propionamide (250 mg, 0.463 mmol) in dry 

20 THF (10 mL) was added at room temperature Dess-Martin periodinane ( 265 mg, 0.626 
mmol), and the mixture was stirred at the same temperature for 1 h. A 25% sodiimi 
thiosulfate solution (3 mL) and saturated sodium bicarbonate solution(3 mL) were added. 
The biphasic mixture was stirred for additional 30 min, diluted with ethyl acetate ( 30 mL), 
and washed with brine and then wat^. The organic extracts were were dried, concentrated in 

25 vacuo, and purified by flash chromatography on silica gel (eluted with 1 : 1 EtOAc/ hexanes) 
to yield ISSmg (75%) of the title compound as a mixture of E/ Z isomers in ca. 3.5: 1 ratio. 

NMR for a major isomer (400 MHz, CDCI3): 6 7.97-7,40 (9H, m), 6.96(1H, d, J= 
8.0Hz), 6.11(1H, d, /= 7.6Hz), 5.71(1H, m), 4.81(1H, m), 3.07(s, 3H), 2.35-0.80(m, 15H), 
1.13(3H, t , y = 7,2Hz). MS: 539.3(MH^. 

30 

Example 7 

Synthesis of iV^[l-(benzoxazol-2-ylcaibonyl)propyl]-2(jR)-(l-cyclopentylamino-2-methane- 
sulfonylvinylamino)-3-cyclopropylmetanesulfonylpropionainide 
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Stepl 

To mefliylsulfonyl isotJuocyanate (175 mg, 0.128 mmol, LO equiv.) (prepared 
5 according to a literature procedure (/. Org. Chem. 1 967, p 340) in benzene (1 mL) was 
added cyclopentyl amine (130 mg, 1.S3 mmol 1.2 equiv.) and fte mixture was heated to 80 
°C in a microwave instrument Upon cooling, l-cyclopentyl-3-methylsulfonylthiourea 
precipitated as brown needles and was filtered (210 mg). 
Step 2 

10 To l-cyclopentyl-3-methylsulfonylthiourea (200 mg, 0.89 mmol, 2.4 equiv,), 2- 

amino-JV-[l-<benzoxazol-2-ylhydro:^methyl)-prcq)yl]-^ 

piopionamide (163 mg, 1.0 equiv.), Ar-methyl-2-chloropyridinium iodide (175 mg, 1.8 equiv.) 
ia 4 mL dichloromethane was added DIPEA (142 mg, 2.8 equiv). The reaction mixture was 
stirred overnight at ambient temp. The reaction was diluted with ethyl acetate and extracted 
1 5 with saturated sodium bicarbonate, brine and dried over MgS04. Purification by column 
chromatogKq)hy (EtOAC/hexanes) afforded JV-[l-(benzoxazol-2-ylhydroxymethyl)propyl]-2- 
(l-cyclopentylainino-2-methanesulfonylvinylamino)-3^r/clopropyhnetane^ 
propionamide as a mixture of diastereomers (41 mg, M= 584.3 M+1) which was oxidized to 
the title compound using Dess-Martin Periodane as previously described. 

20 

Example 9 

Synthesis of iV^[l-(benzoxazol-2-ylcarbonyl)-propyl]-3-cyclohexyl-2(S)-[^^ 
ylcarboximidoyl)amino]propionamide 




25 

A solution of diphenyl cyanocarbonimidate (238 mg, 1.0 imnol)^ 2-amino-^-[l- 
(benzoxazol-2-ylhydioxymetiiyl)propyl]-3-cyclohexylpropionamide hydrochloride (495 mg, 
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1.0 mmol) and diisopropylefhylamine (ISO uL, 1.0 mmol) in isopiopanol (3 mL) was stiired 
at room temperature for 18 h. Morpholine (1.65 mL, 20 mmol) was added and the reaction 
mixture was stirred for anottier 2 h. The solution was concentrated under reduced pressure, 
flien partitioned between ethyl acetate and IN HCl. The organic phase was washed witfi IN 
S HCl, then willi brine, then dried over MgS04 and concentrated. The crude pioduct was 
purified by silica gel chromatography (ethyl acetate) to give 93mg of i\r-[l.(benzoxazol-2-yl- 
hydroxymethyl)propyl]-3-cyclohexyl-2-[(morpholin-4-yl- 

carboximidoyl)aniino]pn>pionamide which was then converted to the title compound using 
Dess-Martm Periodinane under the reaction conditions described above. MS: 497.4 (M+1); 
10 495.4 (M-1). 

Example 10 

Synthesis of i\^-[l(5)-(benzoxa2ol-2-ymydroxymethyl)propyl]-3-K:yclohex^^^ 
[(methanesulfonyliminomethyl)amino]propionamide 



15 




Stepl 

A mixture of cyclohexylalanine methyl ester hydrochloride (1.33 g, 6 mmol) in 
acetonitrile (25 mL) was cooled to 0 ^^^C was treated with AT-methylmorpholine (0.66 mL). A 
solution of ethyl methanesulfonyl formimidate) {1.06 g, 5 mmol) (prepared by the procedure 

20 described in Anglada, L., Arzneim. Forsclu 1997, 47, 43 1-434) in acetonitrile (2 mL) was 
added to the reaction mixture. After stirring for 1 hour and 40 minutes at room temperature, 
flie acetonitrile was removed by rotary evaporation and the resulting residue was diluted with 
ice water. The product was extracted with ethyl acetate and the extracts were dried and 
evaporated at reduced pressure to give 3-cyclohexyl-2-(l-methanesulfonyl- 

25 iminoethylamino)propiomc acid methyl ester (1 .213 g). 
Step 2 

A solution of 3-cyclohexyl-2-(l-methanesulfonyliminoethylamino)propionic acid 
methyl ester (1.213 g) in methanol (70 mL) and water (30 mL) was cooled in an ice bath and 
dien treated with aqueous potassium hydroxide (0.989 M,10 mL). The reaction mixture was 
30 stored at 5 ^'C ovemigjit The pH of the reaction mixture was adjusted to 5.5 with IN 
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hydrochloric acid and a white precipitate was removed by filtration. The methanol was 
removed fiom the filtrate by rotary evaporation at room temperature. Water (20 mL) was 
added to the residue and the product was extracted mfb methylene chloride to give after 
drying and evaporation 3-K;yclohexyl-2-(l-methanesulfonylixninoethylamino)-propiotiic acid 
5 (0.410 g). 
Steps 

A mixture of ethyldimethylaminopropyl carbodiimide hydrochloride (0.198 g, 1.14 
mmol), hydroybenzotriazole (0.1 14 g, 0.742 mmol)> 3-cyclohexyl-2-(l-methane- 
8ulfonyliminoethylamino)-propionic acid (0.205 g, 0.742 mmol) and 

10 2(5)-amino-l-benzoxazol-2-ylbutan-l-ol (0.1S3 g» 0.743 mmol) in methylene chloride (6 mL) 
was cooled in an ice bath and then iV^meth/fanorpholine (0. 1 55 g, 1 .55 mmol) was added to 
the reaction mixture which was then stirred at room temperature for 40 min. The reaction 
mixture was diluted with ice water and dilute hydrochloric acid and the product extracted 
with ethyl acetate. The extracts were washed with aqueous sodium bicarbonate, then brine, 

1 5 then dried over magnesium sulfate and evaporated to give of i^-[l(5)-(benzoxazol-2* 
ylhydroxymethyl)propyl]-3-cyclohexyl-2-[(methanesulfonylinii^ 
amino]propionamide (0.314 g). Exactmass 464.21. Found: M+H = 465.3, M+Na = 487.3, 
M-H = 463.1. 

J^-[l(iS)-(ben20xazol-2*ylhydn)xymefhyl)propyl]-3-«yclohexyl-^ 
20 8ulfonyliminoethylammo)-propionamide can be converted to iV^[l(5)-(benzoxazol-2- 
ylcarbonyl)-propyl]-3-cyclohexyl-2-(l-methanesulfonyliininoethylamino)-propi(^^ 
usmg Dess-Martm PCTodinane as described above. 



Example 11 

25 Synthesis of ({l-[l(iS)-(ben20xazol-2-ylcarbonyl)-piopylcarbamoyl]-2(J{)-phenyh^^ 
sulfonyleftylainino}phenyfanettiylene)carbamic acid efbyl ester 




Thiobenzoyl-carbamic acid ethyl ester (1.209 mg, 1 mmol), 2-amino-iV-[l(5)- 
30 (ben2X>xazoI-2-yl*hydroxymethyl)-propyl]-3(i{)-pheDyhnethanesul^^ 
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hydrochloride (467 mg, 1 mmol), 2-chloio-l-me&yl-pyridiiuuin iodide (306 mg, 12 mmol) 
and DIPEA (0.52 mL, 3 tmnol) weie added to CH2CI2 (10 mL) and Ifae reaction mixture was 
stiired at room tempeiatuie overnight Solvent was removed under reduced pressure and the 
cmde product was oxidized with Dess-Martin Periodinane (3.508 mg, 1.2 nmiol) in 10 mL 
5 CH2CI2. LC-MS: 605 (M+1), 603 (M-1), 627(M+23) 



Biological Examples 
Example 1 

1 0 Catfaepsin B Assay 

Solutions of test compounds in varying concentrations were prepared in 10 |jL of 
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 |liL, comprising: iV^- 
bis(2-hydroxyethyl)-2-aminoethanesulfonic acid (BBS), 50 mM (pH 6); polyoxyethylene- 
sorbitan monolaurate, 0.05%; and dithiolhreitol (DTT), 2.5 mM). Human cathepsin B (0.025 

15 pMoles in 25 fiL of assay buffer) was added to tiie dilutions. The assay solutions were mixed 
for 5-10 seconds on a shaker plate, covered and incubated for 30 minutes at room 
temperature. Z-FR-AMC (20 nMoles in 25 fiL of assay buffer) was added to the assay 
solutions and hydrolysis was followed spectrophotometrically at (X 460 nm) for 5 minutes. 
Apparent inhibition constants (Kj) were calculated from the enzyme progress curves using 

20 standard mathematical models. 

Compounds of the invention were tested by the above-Klescribed assay and observed to 
exhibit cathepsin B inhibitory activity. 



Example 2 

25 Cathepsin K Assay 

Solutions of test compounds in varying concentrations were prepared in 10 |aL of 
dunethyl sulfoxide (DMSO) and then diluted into assay buffer (40 pL, comprising: MES, 50 
mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin K (0.0906 pMoles in 
25 fiL of assay buffer) was added to the dilutions. Hie assay solutions were mixed for 5-10 

30 seconds on a shaker plate, covered and incubated for 30 minutes at room temperature. Zr 
Phe-Aig-AMC (4 nMoles in 25 of assay buffer) was added to the assay solutions and 
hydrolysis was followed spectrophotometrically at (X 460 nm) for 5 minutes. Apparent 
inhibition constants (^) weie calculated from the enzyme progress curves using standard 
mathematical models. 
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Compoimds of the invention were tested by tiie above-described assay and observed 
to exhibit cathepsin K inhibitory activity. 



Example 3 
Cathepsin L Assay 

Solutions of test compoimds in varying concentrations were prepared in 10 fiL of 
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 pL, comprising: MES, 50 
mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin L (0.05 pMoles in 25 
\jL of assay buffer) was added to the dilutions. The assay solutions were mixed for 5-10 
seconds on a shaker plate» covered and incubated for 30 minutes at room temperature. Z- 
Phe-Arg-AMC (1 nMoles in 25 juL of assay buffer) was added to the assay solutions and 
hydrolysis was followed spectrophotometrically at (X 460 nm) for 5 mmutes. Apparent 
mhibition constants (KO were calculated &om the enzyme progress curves using standard 
mathematical models. 

Compounds of the invention were tested by the above-described assay and observed 
to exhibit cathepsin L inhibitoiy activity. 

Example 4 
Cathepsin S Assay 

Solutions of test compounds in varying concentrations were prepared in 1 0 of 
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 jiL, comprismg: MES, 50 
mM Q)H 6.5); EDTA, 2.5 mM; and NaCl, 100 mM); P-mercaptoethanoI, 2.5 mM; and BSA, 
0.00%. Human cathepsin S (0.05 pMoles in 25 |liL of assay buffer) was added to the 
dilutions. The assay solutions were mixed for 5-10 seconds on a shaker plate, covered and 
incubated for 30 minutes at room temperature. Z-Val-Val-Aig-AMC (4 nMoles ia 25 |jL of 
assay buffer containing 10% DMSO) was added to the assay solutions and hydrolysis was 
followed spectrophotometrically (at X 460 nm) for 5 minutes. Apparent inhibition constants 
(Ki) were calculated from the enzyme progress curves using standard mathematical models. 

Compounds of the invention were tested by the above-described assay and observed 
to exhibit cathepsin S inhibitory activity. 

Example 5 
CathepsmF Assay 
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Solutiotis of test compounds in vaiying concentrations were prepared in 10 pL of 
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 ixL, comprising: MES, SO 
mM (pH 6.5); EDTA, 2.5 mM; and NaCl, 100 mM); DTT, 2.5 mM; and BSA, 0.01%. 
Human cathepsin F (0. 1 pMoles in 25 )iL of assay buffer) was added to the dilutions. The 
5 assay solutions were mixed for 5-10 seconds on a shaker plate, covered and incubated for 30 
minutes at room temperature. Z-Phe-Arg-AMC (2 nMoles in 25 pL of assay buffer 
containing 10% DMSO) was added to the assay solutions and hydrolysis was followed 
spectrqphotometrically (at X 460 nm) for 5 minutes. Apparent inhibition constants (Kj) were 
calculated fiom the enzyme progress curves using standard mathematical models. 
1 0 Compounds of the invention were tested by the above-described assay and observed 

to exhibit cathepsin F inhibitory activity. 

Example 1 

Representative pharmaceutical formulations containing a compound of Formula Ga)/(Ib) 

15 

ORAL FORMUIAHON 
Compound of Formula (Ia)/(Ib) 10-100 mg 

Citric Acid Monohydmte 1 05 mg 

Sodium Hydroxide 1 8 mg 

20 Flavoring 

Water q.s. to 100 mL 

INTRAVENOUS FORMULATION 
Compound of Formula (Ia)/(Ib) 0.1-10 mg 

25 Dextrose Monohydrate q.s. to make isotonic 

Citric Acid Monohydrate 1.05 mg 

Sodium Hydroxide 0. 1 8 mg 

Water for Injection q.s. to 1.0 mL 

30 TABLET FORMULATION 

Compound of Formula (Ia)/(Ib) 1% 
Microcrystalline Cellulose 73% 
Stearic Acid 25% 
Colloidal Silica 1% 
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The foregoing invention has been described in some detail by way of illustration and 
example, for purposes of clarity and understanding. It will be obvious to one of skill in the art 
that changes and modifications may be practiced within flie scope of the appended claims. 
5 Therefore, it is to be understood that tiie above description is intended to be illustrative and 
not restrictive. The scope of the invention should, therefore, be determined not with reference 
to the above description, but should instead be determined with reference to tiie following 
appended claims, along with the full scope of equivalents to which such claims are entitled. 
This application incorporates herein by reference the disclosures of U.S. Provisional 
10 Applications Serial Nos. 60/391,051, filed on June 24, 2002 and 60/422,234 and 60/422710, 
filed on October, 30, 2002, and all the other references cited herein in their entirety. 
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WE CLAIM: 

1 . A compound of Fonnula (la) or Qb): 

(la) (lb) 

5 wherein: 

Eis: 

(0 -CCR'XR^JX' where X' is -CHO. -C(R')(R*)CF3, 
-C(R')(R'')CF2CF2R', -C(R'XR -CH=CHS(0)2R"', -C(R')(R*)C(R'XRy>R'". 
-C(R')(R')CH20R"*, -C(R'XR^C(R'XR')R", -C(R')(R*)CH2N(R")S02R^°, 
10 -C(R')(R')CF2C(0)NR'*R", -C(R')(R''X:(0)NR'°R", -C(R')(R'*)C(0)N(R"XCH2)20R". or 
-C(R')(R')C(0)N(R")(CH2)2NHR"; 
where: 

R^ is hydrogen or (Ci^)a]]qrl; 

R* is hydrogen, (Ci4)alkyl, cyano, -XW^R*^, -X='NR"C(0)R'^ 
15 -X^'^(0)0R*^ -XW^C(0)NR'^'^, -X*NR"C(NR**')NR'^'^ -X^'OR", -X^SR", 
-X*C(OPR", -X2C(0)R", -X=*0C(0)R". -X'C(0)NR"r'^ -X^(0)2NR"r'^ 
-XW^(0)2R". -X='P(0X0R")0R'^ -X*OP(0)(OR•^OR'^ -X=*S(0)R". -X2S(0)2R'*, 
-R". -X=k3R", -X^SR". -X^(0)R", -X*S(0)2R", -X*C(0)R", -X^C(0)0R". -X^C(0)R'^ 
-XW^", -XW*C(0)R", -XW^C(0)0R", -X*C(0)NR"r", -X*S(0)2NR"r". 
20 -XWS(0)2R". -X*NR"C(0)NR''r''' or-X^"C(NR'^NR"R" where X' is (C,. 
6)a]kylene; R", R'^, R'^ and R"'' at each occurrence independently is hydrogen at 
(Cw)alkyl; R" is hydrogpn, (Ci^})alkyl or halo-substituted(CM)a]kyl, R'* is (CM)alkyl or 
halo-substituted(Cw)aIkyl; and R" is (C3-io)cycloaIkyl(CM)allqrl, 
heten)(C3.io)cycloalkyl(C(>.3)alkyl, (C6.io)aryl(Cwi)aIkyl, hetero(C5.io)aryI(CM)alkyl, 
25 (C9.i2)bicycloaiyl(CM)allqrl or hetero(Cg.i2)bicycloatyl(Cb<)all^l; or 

R' and R' taken together wifh the carbon atom to which both R^ and R^ are attached 
form (C34)cycloa]]cylene or hetero(C34)(^loaIkylene wherein said cycloalkylene and 
heterocycloalkylene may be substituted fiirfiier with 1 to 2 radicals independently selected 
from (Cw)alkyl, cyano, halo, halo-substitutBd(CM)alkyl, nitro, -X'NR'*R'*', 

30 -xW'c(0)R'*', -x'nr"c(0)or'*', -xWc(0)nr'**r'*, -X'NR"C(NR"^'*R'*. 

-XW, -X'SR", -X^C(0)OR'^ -X'C(0)R", -X'0C(0)R", -X^C(P)tJB}^^^, 
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•X^S(0)2NR^^^^ ^XWS(0)2R'\ -X^P(0)(OR^^OR^^ -X^OP(0)(OR^^OR^^ 
-X^S(0)R>« and -X^S(0)2R^« where X^ is a bond or (C,^)alkylene; R^^ R^^ R^^, and R>^ at 
each occurrence independently is hydrogen or (Ci^)alkyl; R'^ is hydrogen, (Ci-6)allsyl or 
halo-substituted(Ci^)alkyl, and R^^ is (Ci-6)a]kyl or halo-substituted(Ci^)alkyl; 

R^ is hydrogen or (CM)alkyl; 

R^ is hydroxy; or 

R*^ and R^ together form oxo; 

R^ is hydrogen, halo, (CM)alkyl, (C5.io)aiyl(C(w)alkyl or hetero(CMo)aiyI(Qw)alkyl; 

and 

R^° is (CM)alkyl, (C6.io)aiyl(C(w)alkyl, hetero(C4.io)aiyl(C(M5)alkyl, 
(C4.io)cycloalkyl(C:o^)alkyl or hetero(C4.io)cycloalkyl(C(w)alkyl; and 
R" is hydrogen or (Ci-6)alkyl; or 
(ii) a group of formula (a): 




(a) 

where: 

nisO, l,or2; 
z is 0 or 1; 

X* is selected from MR", S, or O where R" is hydrogen or (CM)alkyl; and 
X* is -0-, -S-, -SO2-, or-NR^"- where R^" is selected from hydrogen, (CM)alkyl, 
-X«C(0)OR^, -X«C(0)NR"r"". -X«S(0)2NR^R^, -X«C(0)R^, -X«S(0)2R^ -R^, 
-X«C(0)OR", -X«C(0)NR"R", -X«S(0)2NR"r", -X«C(0)R" and -X«S(0)2R" in which 
X* is a bond or (Ci^)alkylene; R^ and R^ at each occunence independently is hydrogen or 
(Cw)alkyl; R" is hydrogen, (CM)alkyl or halo-substituted(Ci^)allgrl, r" is (Ci^)alkyl or 
halo-substituted(Ci^)alkyl, andR^ is (C3-io)cycloalkyl(C(M)aDqrl, 
hetero(C3.io)cycloalkyI(C:o.3)aIkyl, (C6.i(,)aiyI(C(Mi)alkyl, hetero(C5.io)aiyI(C(Mi)alkyl, 
(C9.i2)bicycloaryl(CM)alkyI or hetero(C8.i2)bicycloaiyI(CM)alkyl provided that when R^ is 
Iqrdrogen, then both X* and X^ are not -0-; 
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is as defined above: 

and furthermore within E any cycloalkyl, heterocycloalkyl, aiyl or heteioaiyl may be 
substituted with R" selected from -R^^ .xW^ -X'SR", -X'S(0)R^*. -X'S(0)2R^*, 
-X^C(0)R^*, -X'C(0)OR^*. -X'OC(0)R^^ -X^m.V, .X'NR"C(0)R", 
5 -XWC(0)OR^^ -X'C(0)NR^<11", -X'S(0)2NR2*R", -XW^S(0)2R^«, 

-X'NR"C(0)NR^"'' and -X'NR"C(NR"«)NR^*ll"b therein E and R» may be 
substituted fur&er with 1 to 5 radicals independently selected from (Ci^)al]qrl, cyano, halo, 
halo-substituted(CM)allcyl, nitro, -X'^^^R^'^, -XW'C(0)R^*', -XW*C(0)OR^, 
-X»^IR^C(0)NR''^R'''^ -X WC(NR''^)NR2«'11=*=. -X«0R^, -X*SR", -X«C(0)0R^ 

10 -X'C(0)R2', -X^OCCOR^, -X*C(0)NR^R^*', -X''S(0)2NR^R^, -X»NR^S(0)2R^, 

-X*P(0X0R^'')0R^, -X«0P(0)(0R*"»)0R^, -X«S(0)r3° and -X''S(0)2R^ wherein X' and 
X* are independent a bond or (CM)aIkylene; R" is (C3.io)cycloallqrl(C(w)alkyl, 
hetero(C3-io)cycloaIlqrl(Co.3)allQrl, (C6.io)aiyl(C<w)allg'l, hetero(C5.io)aryl(C(M)alkyl, 
(C942)bicycloaiyl(CM)alfcyl or hetfiro(Cw2)bicycloaiyl(Ca<)alk^^ R", r"', R"^. R^*, R^**, 

IS R^^ and R"' at each occurrence independently is hydrogen or (Ci4)a]kyl, R^ is hydrogen, 
(CM)a%l or halo-substitutBd(CM)a]l^l, and R^ is (Ci4)alkyl or halo-substitul£d(Ci^)alkyl: 
R' is (Ci.io)alkyl or -C^^')(R'^)X? wherein R^' and R^^ are independently hydrogen 
or (CM)alkyl and X* is selected from -X' W^R'^\ -X* WC(0)R^^ -X'°NR3^C(0PR"», 
-X' W^C(0)NR^^»R^^ -X'*>NR3^C(NR3''')NR^''^"', -X' W, -X' W^ -X'°C(0)OR", 

20 -X"'C(0)R", .X'<'OC(0)R^^ -X">C(0)NR"r"». -X'"S(0)2NR'^"», -X'<^'^S(0)2R^, 
-X*"P(0)(0R^^0R"». -X'°0P(0X0R")0R"», -X^°C(0)R^, -X* W^C(0)R**, 
-X"S(0)R^ -X'»S(0)2R'*, -R", -X'^'OR". -X'°SR^', -X'^SW^', -X•*'S(0)2R^^ 
-X"'C(0)R", -X"'C(0)OR^^ -X'°OC(0)R^^ -X'<>NR V, -X'*NR''C(0)R'', 
-X"^^'C(0)OR'^ -X'»C(0)NR"R'^ -X"'S(0)2NR'^R'^-X"*NR'3S(0)2R^^ 

25 -X' WCCONR^^R^' and -X' WC(NR'*^^^'U" wherein X" is a bond or 
(CM)al]Qrlene; R^^, R^^*, R"^ and R^^'^ at each occurrence independently is hydrogen, 
(Ci4)allgrl or halo-substituted(Ci4)al]7l; R^ is (Ci4)a]kyl or halo-substitutBd(Ci4)alkyl: and 
R" is (C3.io)cycloaIkyl(CM)alkyl, hetero(C3.!o)cycloal]qrl(Co.3)alkyl, (C6.io)aiyl(CM)allqrl, 
hetero(Cs.io)aiyl(C(M)a]kyl, (C9Lio)bicycloaryl(C64)a]kyl or 

30 hetero(C8.io)bicycloaryl(Co4)an!yl; 

wherein within R' ai^ alicyclic or aromatic ring system is unsubstituted or substituted 
furdier by 1 to S radicals independently selected from (Ci^)alksi, (Ci4)al]^lidene, cgrano, 
halo, halo-substituted(CM)aIkyl, nitro, -X"NR'*R^, -X"NR'*C(0)R*^, 
.X"^IR'*C(0)OR^^ -X"NR^*C(0)NR36aj^3ft .x»NR*'C(NR^)NR'*R^*=, -X"0R^*, 
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-X*'SR^^ -X"C(0)OR^^ -X^^C(0)R^^ .X^^OC(0)R^^ -X^^C(0)]S[R^^3^, 

-X"S(0)2NR^^^^ -X^^NR^*^S(0)2R^^, -X^^P(0)(OR^*OOR^^ -X"OP(0)(OR^*)OR^^ 
-X"NR^^C(0)R^^ .X"S(0)R^^ -X"C(0)R" and-X^^S(0)2R^^ and/or 1 radical selected 
ftom -R^^ -X^ W^ -X'^SR^^ -X^'S(0)R^^ -X^^S(0)2R^^ -X^^C(0)R^^ -X'^C(0)OR^^ 
5 -X^'OC(0)R'^ ^X'^NRV, -X^ W^C(0)R'^ -X^ W^C(0)OR^^ -X"C(0)NR'^'^ 
-X^'S(0)2NR^^^^ -X^W^S(0)2R^^ -X"NR3'C(0)NR^^'*r3'^ and- 
X^^NR^^C(NR^^)NR^^^^ and wiftm R^ any aliphatic moiety is unsubstituted or substituted 
further by 1 to 5 radicals independently selected from cyano, halo, nitro, -NR^^^^, 
-N''C(0)R^^ -NR'^C(O)0R'^ .NR^'C(0)NR''^R'^ -NR^^C(NR^^^)NR^^^^^ -0R'^ 

10 -SR^^ -C(0)OR^^ -C(0)R^^ -OC(0)R^^ -C(0)NR^ V^ .S(0)2NR^^R'^ .NR^'S(0)2R'^ 
-P(0)(0R^^0R^^ -OPCOXOR^'^OR^^ .NR^^C(0)R^, «S(0)R^ and "S(0)2R^; wherein X" 
and X^2 are independently a bond or (Ci-6)alkylene; R^^ R^^ R^**, R^^ R^', R^^, R^'^ and 
R^^^ at each occurrence independently is hydrogen, (Ci-6)alkyl or halo-substituted(Ci-6)alkyl; 
R^^ and R"*** are independently (Ci^)allgrl or halo-substituted(Ci^)alkyl; and R^* is 

15 (C3.io)cycloaIkyl(C(M5)aIkyl, hetero(C3.io)cycloalkyl(Ca.3)alkyl, (C6-io)aiyl(C(Mi)alkyl, 
hetero(C5-io)aiyl(C(w)alkyl, (C9.io)bicycloaryl(C(K6)alkyl or 

hetero(C8.io)bicycloaryl(Co-6)alkyl, provided that only one (C9-io)bicycloatyl(C(w)alkyl or 
hetero(C».io)bicycloaryl(Cou6)alkyl ring structure is present within R^; 
R^" is hydrogen or (CM)alkyl; or 

20 R^ and R** together with the carbon atoms to which they are attached form (Ca- 

8)cycloalkylene or hetero(C3-io)cycloalIqrlene ring wherein said cycloalkylene ring is 
optionally substituted with one or two substitutents mdependently selected from (CM)aUsyl, 
(Ci-6)alkoxy, hydroxy, halo, hydroxyalkyl, or keto and said heterocycloalkylene ring is 
optionally substituted with one or two substitutents independentiy selected from (CM)allqfl, 

25 (Ci^)alkoxy, hydroxyalkyl, alkoxyalkyl, aminoaBcyl, acyl, (C3.io)cycloaIkyl(C(K6)alkyl, 

heten>(C3.io)cycloalkyl(Co.3)aIkyl, (C6.io)aiyl(C(w)alkyl, hetero(C5.io)aryl(C(Mi)alkyl wherein 
said aiyl, heteroaiyl, and heterocycloalkyl are optionally substituted with one, two, or three 
substitutents independently selected from (Ci^)alkyl, (Ci^)alkoxy, nitro, amino, halo, 
hydroxy, alkylthio, halo-substituted allqrl, halo-substituted alkoxy, acyl, -OC(0)R^^ 

30 -C(0)NR^^^^ -S(0)2NR^^R^^ ^(0)2R'« or .S(0)2R^ where R'^ R^^ and R^ are as 
defined above; 

R^ is Itydrogen, hydroxy, or (Ci^)alkyl; 

R^ is hydros (Ci^)alkyl, (Ci-6)aIkoxy, aryloxy, (C3^)cycloalkyl, 
(C3^)cycloallqrloxy, aryl, ben:^l, tetrahydron^hlhyl, indenyl, indanyl, (Ci. 
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6)alkylsulfonyl(Ci^)alkyl, (C3^)cycloalkylsulfonyl(Ci^)alkyl, arylsulfonyl(Ci^i)alkyl, 
heterocyclic ring selected from azepanyl, a2»canyl, pyrrolidinyl, piperidinyl, moipholinyl, 
thiomorpholinyl, piperazinyl, indolinyl, pyranyl, tetrahydropyranyl, tetrahydrothiopyranyl, 
thiopyranyl, furanyl, tetrahydro&ranyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, 
imidazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, tetrazolyl, pyrazolyl, indolyl, 
benzofuranyl, benzothienyl, benzimidazolyl, benzthiazolyl, benzisoxazolyl, quinolinyl, 
tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl, quinazolinyl, 
tetrahydroquinazolinyl, benzoxazolyl or quinoxaliiqrl, -OR where R is a heterocyclic moiety 
selected from those herein described in this paragraph, or amino; wherem R^ is optionally 
substituted by one, two, or three R*; 

each R* is independently (Ci^)alkyl, (CM)cycloalkyl, aryl, tetrahydronaph%l, 
indenyl, indanyl, pyrrolidinyl, piperidinyl, morpholinyl, flriomorpholinyl, piperazinyl, 
indolinyl, furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, triazolyl, tetrazolyl, pyridinyl, 
pyiimidinyl, pyrazinyl, indolyl, benzoftiranyl, benzothienyl, benzimidazolyl, benzthiazolyl, 
benzoxazolyl, benzisoxazolyl, qumolinyl, isoquinolinyl, quinazoKnyl, quinoxalnqrl, (d. 
6)alkoxy, (Ci^)haloalkoxy, (Ci^)alkanoyl, (Ci-e) alkanoyloxy, aiyloxy, ben2yloxy, (Ci. 
6)alkoxycarbonyl, aryloxycarbonyl, aroyloxy, carbamoyl wherein the nitrogen atom may be 
mdependently mono or di-substituted by (CM)alkyl, aryl, pyrrolidinyl, piperidmyl, 
morpholinyl, thiomorpholinyl, piperazinyl, indolinyl, furanyl, thienyl, pyrrolyl, oxazolyl, 
thiazolyl, imidazolyl, triazolyl, tetrazolyl, pyridinyl, pyrimidiirjrl, pyrazinyl, indolyl, 
benzofuranyl, benzothienyl, benzimidazolyl, benzthiazolyl, qumolinyl, isoquinolmyl, 
quinazolinyl or quinoxalinyl, or 

each R^ is independently (Ci^)alkanoylamino, aioylamino, (Ci^)alkylfhio wherein the 
sulfur atom may be oxidized to a sulfoxide or sulfone, arylthio wherein the sulfur atom may 
be oxidized to a sulfoxide or sulfone, meido wherein either nitrogen atom may be 
independently substituted by (Ci-6)alkyl, aryl, pynoUdinyl, piperidinyl, morpholinyl, fluomorpholirqrl, 
piperazmyl, indolinyl, furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, unidazolyl, triazolyl, 
tetrazolyl, pyridinyl, pyrimidmyl, pyrazinyl, indolyl, benzofuranyl, benzothienyl, benzimidazolyl, 
benzthiazolyl, quinolinyl, isoquinolinyl, quinazolinyl or qumoxalinyl, or 

each R* is independently (CM)aIkoxycaibonylamino, aiyloxycaibonylamino, (Ci- 
6)allgrlcarbamoyloxy, aiylcarbamoyloxy, (CiH6)allqrlsulfonylamino, aiylsulfonylamino, 
aminosulfonyl, (Ci^)al]qrlaminosulfonyl, di-(Ci^)alkylaminosulfonyl, aiylaminosulfonyl, 
ammo wherein the nitrogen atom may be independently mono or di-substituted by (Ci- 
6)angrl, aryl, pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholiiiyl, piperazinyl, indolmyl. 
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furanyl, thienyl, pyrrolyl, oxazolyl, fliiazolyl, imidazolyl, triazolyl, tetrazolyl, pyridinyl, 
pyridinyl, pyrazinyl, indolyl, benzofuranyl, benzothienyl, benzimidazolyl, benzthiazolyl, 
quinolinyl, isoquinolinyl, quinazolinyl or quinoxalinyl, or 

each is independently halogen, hydroxy, (Ci^)alkoxy, (Ci45)haloalkyl, (Ci. 
6)haloalkoxy, oxo, carboxy, cyano, nitro, carboxamide, amidino or guanidino, R" is maybe 
further optionally substituted by one, two, or three R**; 

each R^ is independently (Ci-6)alkyl optionally partially or folly halogenated wherein 
one or more carbon atoms are optionally replaced by O, N, S(0), S(0)2 or S and wherein said 
alkyl is optionally independently substituted with 1-2 oxo groups, -NH2, or one or more 
CMalkyl, pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl, piperazinyl, indolinyl, 
furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, triazolyl, tetrazolyl, pyridinyl, 
pyrimidinyl, pyrazinyl, indolyl, benzoforanyl, benzothienyl, benzunidazolyl, benzthiazolyl, 
quinolinyl, isoquinolinyl, quinazolinyl, or quinoxalinyl; or 

each R** is independently (C3^)cycloallcyl, aryl, aryloxy, benzyloxy, halogen, hydroxy, 
(Ci^)alkyl, (Ci-6)alkoxy, (Ci-6)haloalkyl, (Ci^)haloalkoxy, aminosulfonyl, (Ci. 
6)alkylaminosulfonyl, di-(Ci^)alkylaminosulfonyl, arylaminosulfonyl, 0x0, carboxy, cyano, 
nitro, mono-CLsalkylamino, di-(C|-5)alkylamino, carboxamide, amidino or guanidino; 

R"^ is hydrogen, hydrojqr, nitrile, or a (Ci-6)alkyl optionally partially or fully 
halogenated wherein one or more C atoms are optionally replaced by O, NH, S(0), S(0)2 or 
S and wherein said alkyl chain is optionally independently substituted with 1-2 0x0 groups, 
-NH2, one or more Cm alkyl, pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl, 
piperazinyl, indolinyl, pyranyl, thiopyranyl, furanyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl, 
thiazolyl, imidazolyl, pyridmyl, pyrimidinyl, pyrazinyl, indolyl, benzofuranyl, benzothienyl, 
benzunidazolyl, benzthiazolyl, quinolinyl, isoquinolinyl, quinazolinyl, benzoxazolyl or 
quinoxalinyl; or 

R^ and R"* together with the atoms to which they are attached form a heterocycloalkyl 
ring or a heterocyclic ring fused to an aryl or heteroaryl ring provided that tibe 
heterocycloalkyl rings contain at least an -SO2- group, wherein said heterocycloalkyl rings 
may be optionally substituted on the aromatic and/or non-aromatic portion of the rings with 
one, two, or three R*^; 

each R^ and R"*^ is independently: 

hydrogen, (Ci^)alkyl optionally intemqrted by one or two N, O, S, S(0), or 8(0)2 and 
optionally substituted by 1-2 0x0, amino, hydroxy, halogen, C| ^Dcyl, pyrrolidmyl, 
piperidinyl, morpholinyl, thiomorpholinyl, piperazinyl, indolinyl, pyranyl, thiopyranyl. 
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furanyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, imidazolyl, pyridinyl, pyrimidinyl, 

pyrazinyl, indolyl, benzofiiranyl, benzothienyl, benzimidazolyl, benzthiazolyl, quinolinyl, 

isoquinolinyl, quinazolinyl, benzoxazolyl or quinoxalinyl; 

halo, alkoxy, alkylthio, hydroxy, carboxy, aiyl, aryloxy, aroyl, heteroaiyl, (Ci- 

6)alkanoyl, -C(0)OR^ where (R^ is hydrogen, (Ci^)alkyl, (Ci^)alkoxyalkyl, (Ci-6)haloalkyl, 

(C3-7)cycloalkyl, (C3-7)cycloalkyl(Ci^)alkyl, heteroaiyl, heteroaryl(Ci^)alkyl, aryl, or 

aiyl(Ci-6)alkyl), (Ci^)alkylsulfonyl, aiyloxycarbonyl, benzyloxycarbonyl, (Ci. 

6)alkanoylamino, aroylamino, C1.5 alkylthio, arylthio, (Ci^)alkylsulfonylainino, 

aiylsulfonylamino, (Ci-6)alkylainino-stilfonyl, arylaminosulfonyl, (C3^)cycloalkyl and 

benzyloxy wherein each of the aforementioned group is optionally substituted with halogen, 

hydroxy, (CM)aIkyl, (Ci-6)alkoxy, (Ci^)haloalkyl, (Ci^)haloalkoxy, 0x0, caiboxy, nitrile, 

nitroorNH2C(0)s 

or a pharmaceutically acceptable salts thereof provided ttiat there are no more than 5 ring 
systems in a compound of Formula (la) or (lb), 
2. The compound of Claim 1 wherein: 

is (Ci^)alkyl, (Ci-6)alkoxy, aryloxy, (C3^)cycloalkyl, (C3-8)cycloalkyloxy, aiyl, 
benzyl, tetrahydronaphthyl, indenyl, indanyl, (Ci-6)alkylsulfonyl(Ci^)alkyl, 
(C3^)cycloalkylsulfonyl(Ci^)alkyl, arylsulfonyl(Ci^)alkyl, heterocyclic ring selected ftom 
azepanyl, azocanyl, pyrrolidinyl, piperidinyl, morpholinyl, thiomoipholinyl, piperazinyl, 
indolinyl, pyranyl, tetrahydropyranyl, tetrahydrothiopyranyl, thiopyranyl, furanyl, 
tetrahydrofuranyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, imidazolyl, pyridinyl, 
pyrimidinyl, pyrazinyl, pyridazinyl, tetrazolyl, pyrazolyl, indolyl, benzofuranyl, 
benzothienyl, benzimidazolyl, benzthiazolyl, benzisoxazolyl, quinolinyl, 
tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl, quinazolinyl, 
tetrahydroquinazolinyl, benzoxazolyl or quinoxalinyl, -OR where R is a heterocyclic moiety 
selected fiom those herein described in this paragraph, or amino; wherein R^ is optionally 
substituted by one, two, or three R*; 

each R^ is independently (Ci-6)alkyl, (C3^)cycloaIkyl, aryl, tetrahydronaphthyl, 
indenyl, indanyl, pyrrolidinyl, piperidinyl, motpholinyl, thiomoipholinyl, piperazmyl, 
indolinyl, fiiranyl, thienyl, pynolyl, oxazolyl, thiazolyl, imidazolyl, triazolyl, tetrazolyl, pyridinyl, 
pyrimidinyl, pyrazinyl, indolyl, benzofuranyl, benzothienyl, benzimidazolyl, benzthiazolyl, 
benzoxazolyl, benzisoxazolyl, quinolinyl, isoquinolinyl, quinazolmyl, quinoxalinyl, (Ci. 
6)alkoxy, (Ci-6)haloalkoxy, (Ci^)alkanoyl, (C^) alkanoyloxy, aiyloxy, ben^loxy, (Ci. 
6)alkoxycart)onyl, aryloxycaibonyl, aioyloxy, carbamoyl wherein flie nitrogen atom may be 
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independently mono or di-substituted by (Ci-6)alkyl, aiyl, pyrrolidinyl, piperidinyl, 

morpholinyl, thiomoipholinyl, piperazinyl, indolinyl, fiiranyl, fliienyl, pyrrolyl, oxazolyl, 
thiazolyl, imidazolyl, triazolyl, tetra2X)lyl, pyridinyl, pyrimidinyl, pyrazinyl, indolyl, 
benzofiiranyl, benzothienyl, benzimidazolyl, benzfliiazolyl, quinolinyl, isoquinolinyl, 
5 quinazolinyl or quinoxalinyl, or 

each is independently (Ci^)alkanoylamino, aroylamino, (Ci^)alkylthio wherein the 
sulfur atom may be oxidized to a sulfoxide or sulfone, arylthio wherein the sulfur atom may 
be oxidized to a sulfoxide or sulfone, ureido wherein either nitrogen atom may be 
independently substituted by (Ci^)alkyl, aryl, pyrrolidinyl, piperidinyl, morpholinyl, thiomoipholinyl, 

10 piperazinyl, indolinyl, furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, unidazolyl, triazolyl, 

tetrazolyl, pyridinyl, pyrimidinyl, pyrazinyl, indolyl, benzofuranyl, benzothienyl, benzimidazolyl, 
benzthiazolyl, quinolmyl, isoquinolinyl, quinazolinyl or quinoxalinyl, or 

each is independently (Ci^)alkoxycarbonylamino, aiyloxycarbonylamino, (Ci. 
6)alkylcarbamoyloxy, arylcarbamoyloxy, (Ci^)alkylsulfonylamino, arylsulfonylammo, 

1 5 aminosulfonyl, (Ci^)alkylaminosulfonyl, di-(Ci^)alkylaminosulfonyl, aiylaminosulfonyl, 
amino wherein the nitrogen atom may be independently mono or di-substituted by (Ci- 
6)alkyl, aryl, pyrrolidinyl, piperidinyl, morpholinyl, thiomoipholinyl, piperazinyl, indolinyl, 
furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, triazolyl, tetrazolyl, pyridinyl, 
pyridinyl, pyrazinyl, indolyl, benzofuranyl, benzothienyl, benzimidazolyl, benzfhiazolyl, 

20 quinolinyl, isoquinolinyl, quinazolinyl or quinoxalinyl, or 

each R* is independently halogen, hydroxy, (Ci^)alkoxy, (CM)haloallqrl, (Ci- 
6)haloaIkoxy, oxo, carboxy, cyano, nitro, carboxamide, amidmo or guanidino, R* is may be 
further optionally substituted by one, two, or three R^ 

each R^ is independently (Ci^)allcyl optionally partially or fully halogenated wherein 

25 one or more carbon atoms are optionally replaced by O, N, S(0), S(0)2 or S and wherein said 
alkyl is optionally independently substituted with 1-2 oxo groups, -NH2, or one or more 
CMalkyl, pyrrolidinyl, piperidinyl, morpholinyl, thiomoipholinyl, pq)eiazmyl, indolmyl, 
furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, triazolyl, tetrazolyl, pyridinyl, 
pyrimidinyl, pyrazmyl, indolyl, benzofuranyl, benzofliienyl, benzimidazolyl, benzthiazolyl, 

30 . quinolinyl, isoquinolinyl, quinazolinyl, or quinoxaliiQrl; or 

each R^ is independently (C3^)cycloalkyl, aryl, aryloxy, benzyloxy, halogen, hydroxy, 
(Ci^)alkyl, (Ci.6)alkoxy, (Ci-6)haloalkyl, (CM)haloalkoxy, ammosulfonyl, (Ci- 
6)aIlcylaminosulfonyl, di-{Ci^)alkylaminosulfonyl, aiylaminosulfonyl, 0x0, carboxy, cyano, 
nitro, mono-Ci-salkylamino, di-(Ci.5)alkylamino, carboxamide, amidino or guanidino; or 
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and R"* in (la) or (lb) together with the atoms to which they are attached fonn a 

heterocycloalkyl ring or a heterocycloalkyl ring fused to an aiyl or heteroaryl ring provided 

the heterocyclic rings contain at least an groi^p, wherein said heterocycloalkyl rings are 

optionally substituted on the aromatic and/or non-aromatic portion of the rings with one, two, 

or three R^ 

each R*^ and R"^^ is hydrogen, (Ci-6)alkyl optionally interrupted by one or two N, O, S, 
S(0), or S(0)2 and optionally substituted by 1-2 0x0, amino, hydroxy, halogen, Ci -4allq^l, 
pyrrolidmyl, piperidinyl, morpholinyl, thiomoipholinyl, piperazinyl, indolinyl, pyianyl, 
tWopyranyl, furanyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, imidazolyl, pyridinyl, 
pyrimidinyl, pyrazinyl, indoly], benzofiiranyl, benzothienyl, benzimidazolyl, benzthiazolyl, 
quinolinyl, isoquinolmyl, quinazolinyl, benzoxazolyl or quinoxalinyl; 

halo, alkoxy, alkylthio, hydroxy, carboxy, aryl, aryloxy, aroyl, furanyl, thienyl, 
pyrrolyl, imidazolyl, pyridinyl, pyrimidinyl, (Ci^)alkanoyl, -C(0)OR*' where (R^ is 
hydrogen, (Ci-6)alkyl, (Ci^)alkoxyalkyl, (Ci-6)haloalkyl, (C3-7)cycloalkyl, (C3-7)- 
cycloalkyl(Ci^)alkyl, heteroaryl, heteroaiyl(Ci^)alkyl, aiyl, or aryl(CiH5)alkyl), (Cm)- 
alkylsulfonyl, aryloxycarbonyl, benzyloxycarbonyl, (CM)a]kanoylamino, aioylamino, Cus 
allqrlthio, arylthio, (Ci^)alkylsulfonylamino, arylsulfonylamino^ (CM)alkylamino-sulfonyl, 
aiylaminosulfonyl, (C3-6)cycloalkyl and benzyloxy wherein each of the aforementioned group 
is optionally substituted with halogen, hydroxy, (Ci-6)alkyl, (Ci^)alkoxy, (Ci^)-haloalkyl, 
(Ci-6)haloalkoxy, 0x0, carboxy, nitrile, nitro, or NH2C(0)-. 

3. The compound of Claim 1 or 2 wherein E is -CHR^C(0)R'^ whei« R^ is saturated 
allqrl, and R^° is hetero(C4.io)aryl optionally substituted with (C3.io)cycloa]kyl, (C6-io)aryl 
[optionally substituted with -NR^^R^^ -0R^^ or halo substituted (Cm) saturated alkyl], 
hetero(C5.io)aiyl, (Ci^) saturated alkyl, halo-substituted (Cm) saturated alkyl, or-X^OR^ 
where X* is (Ci^) saturated alkylene, R^ and R^*^ are independently hydrogen or (Cm) 
saturated alkyl, R^ is hydrogen, (Cm) saturated alkyl, or halo-substituted (Cm) saturated 
alkyl. 

4. The compound of Claim 3 wherein R^ is -CH2X^ wherein is selected from 
^X''SR^\ ^X'''C(0)mV\ -X*^S(0)2R'',-X^'C0R'^.X^W^-R^^-X^^SR^^ 
-X'°S(0)2R'^ -X^^C(0)R'^ or -X^°C(0)NR V wherein X^^ is a bond or (CM)alkylene; R^^ 
and R^^^ at each occurrence independently is hydrogen, (CM)alkyl or 
halo-substituted(CM)alkyl; R^"^ is (CM)alkyl or halo-substituted(CM)anq^l; and R^^ is 
(C3.io)cycloalkyl(Ca^)alkyl, hetero(C3.io)cycloalkyl(Co.3)alkyl, (C6.io)aryl(C(M5)alkyl, 
hetero(C5.io)aiyl(C(w)allQrl, (C9-io)bicycloaiyl(C(w)aIkyl or hetero(C8.io)bicycloaryl(CM> 
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alkyl wherein within any alicyclic or aromatic ring is optionally substituted with one, two, 
or three radicals independently selected jfrom (Ci^) saturated alkyl, benzyl, cyano, halo, halo- 
substituted(CM) saturated alkyl, -OR^^ or -R^^ where R^^ is (Ci^) saturated alkyl or halo- 
substituted(Ci-6) saturated alkyl and R^^ is (C6.io)aryl and within R^ any alq)hatic moiety is 
unsubstituted or substituted further by 1 to 2 radicals independently selected fiom halo; and 
R'* is hydrogen. 

5. The compound of Qaim 3 wherein R* is 2-cyclohexylethyl, cyclohexyhnethyl, 
cyclopentyhnethyl, 2-cyclopentylethyl, tert-butyhnethyl, l-methylcyclopropyhne1hyl, 1- 
methylcyclohexyhnethyl, l-me%lcyclopentyhnethyl, 1,3-dimethylcyclopenfyhnefliyl, 
morpholin-4-ylmethyl, 2,2-dimethyl-3-phenylpropyl, 1-benzylcyclopropyhnethyl, 2-(l,l- 
difluoromethoxy)phenylmethanesulfonyhnethyl, 2-methylpropylsulfonylmethyl, 
phenyhnethanesulfonyhnethyl, pyridin-2-yhnethanesulfoitylmethyl, pyridin-4-yl- 
methanesulfonyhnethyl, cyclopropyhnethanesulfonyhnethyl, pyridin-3-ylmethane- 
sulfonyhnethyl, 2,6-difluorophenylmethanesulfonyhnethyl, 2,2-difluoro-3-phenylpiopyl, 2,2- 
dichloropropyl, 2,2-dichloro-3-phenylpropyl, 2-pyridin-2-ylsulfonylethyl, 2- 
phenylsulfonylethyl, 5-bromothien-2-ylmethyl, pyridin^-yhnefhyl, 2,2-dichlott>eflqrl, 2,2,2- 
trichloroethyl, morpholin-4-yhnethyl, isopropyhnethanesulfonyhnethyl, 2-chloroben2yl, or 4- 
fluorobenzyl and R^* is hydrogen. 

6. The compound of Claim 4 or 5 wherein R^ is (Ci-5)alkyl, (C3-6)cycloaIkyl, phenyl, 
benzyl, naphthyl, (a3)alkylsulfonyl(Ci.3)alkyl, (C3-6)cycloalkylsulfonyl(Ci.3)alkyl, 
arylsulfonyl(Ci.3)alkyl, pyrrolidinyl, piperidinyl, moipholinyl, fhiomorpholinyl, 
pipeiazinyl, finanyl, thienyl, oxazolyl, thiazolyl, imidazolyl, pyridinyl, isoxazolyl, 
pyrimidinyl, pyrazinyl, pyridazinyl, indolyl, quinoliiqrl, benzofuianyl, benzflrienyl, 
benzimidazolyl, benzfliiaz»lyl, benzoxazolyl or amino; wherein R^ is optionally 
substituted by one, two, or three substituents independently selected from R'; 

each R* is independently (Ci -3)alkyl, cyclopropyl, cyclopentyl, cyclohexyl, phenyl, 
naphthyl, pyrrolidmyl, piperidinyl, moipholinyl, thiomoipholinyl, piperazinyl, furanyl, 
thienyl, oxazolyl, thiazolyl, unidazolyl, pyridinyl, pyrimidinyl, benzimidazolyl, 
benzthiazolyl, benzoxazolyl, (d -3)alkoxy, (Ci -3)alkanoyl, (Q .3)alkanoyloxy, aryloxy, 
benzyloxy, (C| -3)alkoxycarbonyl, aiyloxycarbonyl, aroyloxy, carbamoyl wherein the 
nitrogen atom may be mdependently mono or di-substituted by (Ci -3)alkyl, aiyl, 
pyrrohdinyl, piperidinyl, morpholinyl, thiomorpholinyl, pipeiaziityl, thienyl, oxazolyl, 
thiazolyl, imidazolyl, pyridinyl, pyrimidinyl, benzfanidazolyl or benzfliiazolyl, or 

each R* is independently (Ci -3)alkanoylamino, aroylamino, (Ci -3)alkylthio wherein 
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the sulfur atom may be oxidized to a sulfoxide or sulfone, arylthio wherein the sulfur atom 

may be oxidized to a sulfoxide or sulfone, ureido wherein either nitrogen atom may be 

independently substituted by (Ci -3)alkyl, aiyl, pyrrolidinyl, pq)eridinyl,moipholinyl, 

thiomoipholinyl orpiperazinyl, or 

each is mdependently (Ci -3)alkoxycarbonylamino, aryloxycarbonylamino, (Ci _ 
3)alkylcarbamoyloxy, arylcarbamoyloxy, (Ci -3)alkylsulfonylamino, aiylsulfonylamino, (C| . 
3)alkylamino-sulfonyl, aiylaminosulfonyl, amino wherein the nitrogen atom may be 
independently mono or di-substituted by (Ci -3)alkyl, aiyl, pynolidinyl, piperidinyl, 
morpholinyl, thiomoipholinyl or piperazinyl, or 

each R® is independently halogen, hydroxy, oxo carboxy, cyano, nitro, carboxamide, 
amidino, or guanidino, R^ may be further optionally substituted by one, two or three R^ each 
R^ is independently (Ci -3)alkyl, aryl, (Ci «3)alkoxy, (Ci .3)haloalkyl, (Ci .3)haloalkoxy, 
aiyloxy, benzyloxy, halogen, hydroxy^ oxo, caiboxy, cyano, nitro, caiboxamide, amidmo or 
guanidino; 

R^ and R"* are hydrogen; and 

R^^ is -C(0)OR^ where (R^ is hydrogen, (Ci^)alkyl, (Ci^)alkoxy(CM)alkyl, (Ci- 
6)haloalkyl, (C3-7)cycloalkyl, (C3.7)cycloalkyl(Ci-^)anqrl, heteroaiyl, heteroaiyl(Ci^)alkyl, 
aiyl, or aiyl(Ci-6)aIkyl). 

7. The compound of Qaim 4 or 5 whereiu R^ and R^ are hydrogen; 

R^ is (Ci^) saturated alkyl, phenyl, pynolidinyl, piperidinyl, morpholinyl, 
thiomoipholinyl, piperazinyl, fiiranyl, tiiienyl, pyridinyl, or amino; wherein R^ is optionally 
substituted by one, two or three R" where each R* is independently halo or (Ci-e) saturated 
alkyl; and 

R"* is hydrogen, (Ci^) saturated allcyl, or halogenated alkyl. 

8. The compound of Claim 4 or 5 wherein R^ and R^ are hydrogen and R^ and R'* 
together with the atoms to which they are attached form a 5 or 6 membered heterocycloalkyl 
ring containing at least an -SO2- group or a 5 or 6 membered heterocycloall^l ling 
containing at least an -SO2- group and is fused to a phenyl, thienyl, pyirolyl, or pyridinyl ring 
optionally independently substituted by one or two R^ 

9, The compound of Claim 1 wherein: 
R^", R^ R^ and R^ are hydrogen; 

R" is -CHzX^ wherein is selected from -X^W^ -X*^C(0)NR^^R^^ 
-X^'S(0)2R^ -X^^COR^, ^X'W\ .R^^ -X'°SR^^ -X^^S(0)2R^^ -X>^C(0)R^^ or 
-X^^C(0)NR^^R^^ wherein X^^ is a bond or (Cu)alkylene; R^^ and R^" at each occuirence 
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independently is hydrogen, (Ci-6)alkyl or halo-substituted(Ci-6)alkyl; is (Ci^)alkyl or 

halo-substituted(Ci^)alkyl; and R^^ is (CMo)cycloalkyl(C(w)alkyl, 
hetero(C3.io)cycloalkyl(Co.3)alkyl, (C6.io)aryl(C(M5)allq^l, hetero(C5.io)aryI(C(w)alkyl, 
(C9-io)bicycloaryl(Co^)alkyl or hetero(C8.io)bicycloaryl(C(w)-alkyl wherein witiiinR^ any 
5 alicyclic or aromatic ring is optionally substituted with one, two, or three radicals 

independently selected from (Ci^) saturated alkyl, benzyl, cyano, halo, halo-substituted(CM) 
saturated alkyl, -OR^^ or -R^^ where R^^ is (Ci^) saturated alkyl or halo-substituted(Ci-6) 
saturated alkyl and R^^ is (C6-io)aryl and withm R^ any aliphatic moiety is unsubstituled or 
substituted further by 1 to 2 radicals independently selected from halo; 

10 E is -CHR^C(0)R^° where R^ is saturated alkyl, and R^^ is hetero(C4.io)aiyl optionally 

substituted with (C3.io)cycloalkyl, (C6-io)aryl [optionally substituted with -NR^^R^^, -OR^^ 
or halo substituted (Cm) saturated alkyl], hetero(C5-io)aiyl, (Ci^) saturated alkyl, halo- 
substituted (Cm) saturated alkyl, or-X^OR^^ where X® is (Ci^) saturated alkylene, R^^ and 
R^^ are independently hydrogen or (Ci^) saturated alkyl, R^ is hydrogen, (Ci^) saturated 

1 5 alkyl, or halo-substituted (Ci^) saturated alkyl; and 

R"* is -SO2R where R is pyranyl, thiopyranyl, fiiranyl, thienyl, pyirolyl, oxazolyl, 
isoxazolyl, thiazolyl, imidazolyl, pyridinyl, pyrimidinyl, pyrazinyl, indolyl, benzofiiranyl, 
benzothienyl, benzimidazolyl, benzfhiazolyl, quinolinyl, isoquinolinyl, quinazolinyl, 
benzoxazolyl, or quinoxalmyl, -S02-saturated alkyl, (Ci^) saturated alkyl substituted with a 

20 heteroaryl ring defined immediately above or pyrrolidinyl, piperidinyl, moipholinyl, 

tbiomorpholinyl, piperazmyl, or indolinyl, -SO2NRR' where R and R* are independentiy 
hydrogen or (Ci^) saturated alkyl wherein each of the aforementioned group is optionally 
substituted with halogen, hydroxy, (C^) saturated alkyl, (C^) saturated alkoxy, (Ci^), 
saturated haloalkyl, (Ci^) saturated haloalfcoxy, 0x0, carboxy, nitrile, nitro or -CONH2-. 

25 10. The compound of Claim 1 wherein: 
R^ and R"* are hydrogen; 
r4s-<:H2X^ wherein is selected from -X^W^ -X^°C(0)NR^^R^^ 
-X^^S(0)2R^, -X^°COR^, -X' W^ .R^^ .X^^SR^^ -X^^S(0)2R^', -X^^C(0)R^^ or 
-X*°C(0)NR^^^^ wherein X^^ is a bond or (Ci-6)alkylene; R^^ and R^^* at each occurrence 

30 independentiy is hydrogen, (Ci^)alkyl or halo-substituted(Ci^)alkyl; R^ is (Ci^)alkyl or 
halo-substituted(Ci^)alkyl; and R^^ is (C3.io)cycloalkyl(Co^)alkyl, 
hetero(C3-io)cycloalkyl(Co.3)alkyl, (C6.io)aryl(Qw)alkyl, hetero(C5-io)aryl(C(w)alkyl, 
(C9.io)bicycloaiyl(C(w)alkyl or hetero(C8.io)bicycloaryl(Co^).alkyl wherein within R' any 
alicychc or aromatic ring is optionally substituted with one, two, or three radicals 
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independently selected from (Ci-e) saturated alkyl, benzyl, cyano, halo, halo-substituted(Ci-4) 
saturated alkyl, -OR^^ or -R^^ where R^^ is (Ci^) saturated alkyl or halo-substitutBd(CM) 
saturated alkyl and R^* is (C6.io)aryl and within R^ any aliphatic moiety is unsubstituted or 
substituted further by 1 to 2 radicals independently selected from halo; 

E is -CHR^C(0)R^'' where R^ is saturated alkyl, and R^*^ is hetero(C4.io)aryl optionaDy 
substituted with (C3.io)cycloalkyl, (C6.io)aryl [optionally substituted with -NR^^R^, -OR^^, 
or halo substituted (Cm) saturated alkyl], hetero(C5.io)aiyl, (Ci-e) saturated alkyl, halo- 
substituted (Cm) saturated alkyl, or -X^OR^^ where X* is (Ci^) saturated alkylene, R^* and 
R^^ are independently hydrogen or (Ci-e) saturated alkyl, R^^ is hydrogen, (Ci^) saturated 
alkyl, or halo-substituted (Ci-s) saturated alkyl; 

R^ is hydrogen, (Cm) saturated alkyl, phenyl, pyrrolidinyl, piperidinyl, morpholinyl, 
thiomorpholinyl, piperazinyl, fiiranyl, fliienyl, pyridinyl, or amino; wherein R^ is optionally 
substituted by one, two or three R* where R* is halo or (Cm) saturated allqfl; and 

R"^^ is heteroaryl, (Cm) saturated alkylsulfonyl, or (Cm) halo-substituted saturated 
alkylsulfonyl. 

11. A compound of Formula (la) or (lb): 



R'^ R^ and R"** are hydrogen; 

E is -CHR^C(0)R**^ where R*' is ethyl, propyl, or butyl, and R**^ is hetero(C4.io)aryl 
optionally substituted with (CMo)aryl, (C6.io)aryl, hetero(C5.io)aryl, -(CM)alkyl, halo, halo- 
substituted (CM)alkyl, NR^^R^^ -OR^, or -COOR'^ ^OR^^ where R^ and R^ are 
independently hydrogen or -(CM)alkyl, R^^ is hydrogen, -(C^"^alkyl, or halo-substituted -(Ci. 
6)alkyl; 

R^ is 2,2-dichloroethyl, 2,2,2-trichloreefhyl, isopropylmethanesulfonyfanetfayl, 2,2- 
difluoro-3-phenylpropyl, 2,2-dichloro-3-phenylpropyl, 2-cyclohexylethyl, cyclohexyhnefhyl, 
cyclopentyhnethyl, 2-cyclopentylethyl, ^ert-butyhnefhyl, 1-methylcyclopropyhnethyl, 1- 
methylcyclohexyhnethyl, 1-methylcyclopentyhnethyl, 1,3-dimethylcyclopentyhnefhyl, 
moipholin-4-yhnefliyl, 2,2-dimethyl-3-phenylpr0pyl, 1-benzylcyclopropyhnethyl, 2-(l,l- 
difluoromethoxy)phenylmetlmnesulfonylmethyl, 2-mefliylpropylsulfonylmethyl, 




wherein: 
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phenylmethanesulfonylmethyl, pyridm-2-ylmethanesulfonyl-methyl, pyridin-4-yl- 

methanesulfonylmethyl, cyclopropylmetiianesulfonylmelhyl, pyridin-B-ylmethane- 
sulfonylmefeyl, 2,6-difIuorophenylmeflianesulfonylmethyl, 2,2-dichloropropyl, 2-pyridin-2- 
ylsulfonylettiyl, 2-pheiiylsulfonyletfayl, 5-bromothien-2-ylmetiiyl, pyridin-4-ylmethyl, 2- 
5 chlorobenzyl, or 4-fluoroben2yI; 

is (Ci^) saturated alkyl, phenyl, pyrrolidinyl, piperidinyl, morpholinyl, 
thiomoipholinyl, piperazinyl, furanyl, thienyl, pyridinyl, or amino; wherein is optionally 
substituted by one, two or three where each R* is independently halo or (Ci^) saturated 
alkyl; and 

0 R^ is hydrogen, (Ci-e) saturated alkyl, halo-substituted saturated alkyl, or (Ci^) 

saturated alkylsulfonyl. 
12. A compound of Formula (la) or (lb): 




0») (lb) 

IS wherein: 

R^ R^ and R^ are hydrogen; 

E is -CHR*C(0)R^® where R^ eihyl and R*° is benzoxazol-2-yl, oxazolo[4,5- 
b]pyridin-2-yl, 2-pyridin.3-yHl,3,4]-oxadiazol-5-yl, 2.pyridin-4-yl-[l,3,4]-oxadiazol-5-yl, 
2-ethyl.[l,3,4]^xadiazol-5-yl, 2-isopropyl-[l,3,4]^xadiazol-5.yl, 2-/e/t.butyHl,3,4]- 

20 oxadiazol-S-yl, 2-phenyl-[l,3,4]-oxadiazol-5-yl, 2-meflio3qanethyl-[l,3,4]-oxadiazol-5-yl, 2- 
fuxan-2-yl-[l,3,4]-oxadia2ol-5-yl, 2-lhien-2-yHl,3,4]-oxadia2ol-5,-yl, 2-(4-methoxyphenyl). 
[l,3,4]-oxadiazol-5-yl, 2-(2-methoxyphenyl)-[l,3,4]-oxadiazol-5-yl, 2-(3.methoxyphenyl> 
[l,3,4]^xadiazol-5-yl, 2-(2-trifluoiomethoxyphenyl>{l,3,4]-oxadiazol-5-yl, 2-(3- 
trifluoiomethoxyphenyl)-[l,3,4]-oxadiazol-5-yl, 2<4-tiffluoTomet^^ 

25 oxadiazol-S-yl, 2-(4-dime%laminophenyl)-[l,3,4]-oxadia2ol-5-yl, pyradizin-3-yl, pyrimidin- 
2-yl, 3-phenyl.[l,2,4]-oxadiazol-5-yl, 3-ethyl-[l A4]-oxadiazol-5-yI, 3-cyclopropyHl A4]- 
oxadiazol-S-yl, 3.thien-3-yl-[l A4]-oxadiazol-5-yl, 3-pyridin-4-yl-[l,2,4]-oxadiazol-5-yl, 3- 
pyridin.2.yl-[l A4]-oxadiazol.5-yl, 5-ethyHl A4]-oxadia2ol-3.yl, 5.phenyl-[l,2,4]- 
oxadiazol-3-yl, 5-thien-3-yl-[l A4]-oxadiazol-3-yl, 5-trifluoramethyHl,2,4]-oxadiazol-3.yl, 

30 5-pyridin-4-yl-[l,2,4]-oxadiazol-3-yl, or 5-phenyloxazol-2-yl; 

R^ is 2,2-dichloroethyl, 2,2;Z-trichloroetiiyl, isopropylmethanesulfonyhnethyl, 2,2- 
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difluoro-3-plienylpropyl, 2,2-dicliloio-3-phenylpiopyl, 2-cyclohexylefbiyl, cyclohe^^lmelhyl, 
cyclopentylmethyl, 2-cyclapenlylethyl, /ert-butylmefliyl, l-methylcyclopropylmethyl, 1- 
mefhylcyclohexylmethyl, 1-methylcyclopentylmediyl, 1,3-dimeihylcyclopentyImelliyl, 
moipholin-4-ylmetiiyl, 2,2-dimethyl-3-phenylpropyU 1-benzylcyclopropylmethyl, 2-(l,l- 
5 difluoromefhoxy)pheiQrlmethanesulfony]mefhyU 2-methylpiopylsulfonylmefhyl, 
phenylmetibiaiiesiilfoiiylmethyl, pyrid]]i-2-ylmethanesulfoiiyl--niefhyI, pyridm-4-yl- 
xne&anesulfonylmeHiyl, cycloi^opylinetlianesulfonyhnethyl, pyridin-3-ylmethane- 
sulfonylmefhyl, 2,6HUfluoiophenylmetilianesulfonylmediyl, 2^-dichloropropyl, 2-pyridm-2- 
ylsulfonylethyl, 2-phenylsulfonyle^l, S-bromo^en-2-ylmethyl» pyridin-4-ylmefliyl» 2- 
1 0 cblorobenzyl, or 4-fluorobenzyl; 

is metbyl, trifluoiometiiyl, 2;2;2-tri£luoToe1hylainino, amino, Ar,iV-dimefliylainino, 
inorpholin-4-yl, pynolidin-l-yl, piperidin-l-yl, 4-methylpipCTazin-l-yl, thien-2-yl, fhien-3-yl, 
furan-2-yl, furan-3-yl, pyiidin-2-yl, pyridiii-3-yl, pyridin-4-yl, pyrimidin-S-yl, pyrimidin-4- 
yl, oxazol-4-yl, oxazol-S-yl, thiazol-4-yl, tfaiazol-S-yl, quinolin-6-yl, indoI-5-yl, 2- 
1 5 metbylimidazol-4-yl, phenyl, or 4-fluorophenyl; and 

is hydrogen, 2,2,2-trifluoroefhyl, methyl, or methylsulfonyl. 

13. The compound of Claim 1 1 wherein R^ is 2,2,2-tiifluoroethyl. 

14. The compound of Claim 12 wherein R"^ is 2,2,2-trifluoroethyl. 

1 5. The compound of Qaim 1 wherein: 
20 R^^ R^ and R^* are hydrogen; 

E is -CHR^C(0)R'® where R^ is saturated allsyl, and R^*^ is hetero(C4-io)aiyl optionally 
substituted with (CMo)cycloalkyl, (C6-io)aryl [optionally substituted with -NR^^^*", -OR^, 
or halo substituted (Cm) saturated alkyl], hetero(C5.io)aiyl> (Cm) saturated alkyl, halo- 
substituted (Cm) saturated alkyl, or -X*OR^ where is (Cm) saturated alkylene, R^* and 

25 R^ are independently hydrogen or (Cm) saturated alkyl, R^^ is hydrogen, (Cm) saturated 
allsyl, or halo-substituted (Cm) saturated allg^l; 

R^ is -CHjX^ wherein is selected ftom -X' W^ -X"^C(0)NR^^^^ 
-X*^S(0)2R^. -X^^COR^, -X* W^ -R^^ -X^ W^ -X"S(0)2R^^ -X"C(0)R^^ or 
-X*^C(0)NR^^^ wherein X^° is a bond or (CM)allqrlene; R^^ and R^^* at each occurrence 

30 independently is hydrogen, (CM)alkyl or halo-substituted(CM)a]kyl; R^ is {Ci^)33ikyl or 
halo-substituted(CM)all^l; and R^^ is (C3.io)cycloalkyl(C(w)alkyl, 
hetero(C3-io)cycloallQ^l(Co-3)allcyl, (C6-io)aryl(C(w)alkyl, heten)(C5-io)aiyl(CM)alkyl, 
(C9-io)bicycloaryl(C(wi)alkyl or hetero(C8-io)bicycloaryl(C<K6)-alkyl wherein within R' any 
alicyclic or aromatic ring is optionally substituted with one, two, or three radicals 
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independenfly selected from (Cu) saturated alkyl» benzyl, cyano, halo» halo-substituted(CM) 
saturated alkyl, -OR^^ or -R^* where R^* is (C\^) saturated alkyl or halo-substituted(Ci^) 
saturated alkyl and R^^ is (C6.io)aiyl and within R^ any aliphatic moiety is unsubstituted or 
substituted further by 1 to 2 radicals independency selected from halo; and 
S R^ and R^ together with the atoms to which they are attached form a group selected 

from: 
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wheie R*^ is amino, metbylsulfonylamino, e&ylsulfonylamino, mefhylamino, dimeOiylamino, 
acetylamino, methoxy, efhoxy, mefhylaminocarbonyl, aminocarboir/l, dietfaylaxninocaibonyl, 
dimefhylaininocarboiiyl, metfaylaminocarbonyl, uieido, or etfaoxycaibonylaxnino. 
16. The compound of Claim 15 wherein is 2^-dichloioethyl, 2^^- 
10 liichloioethyl, isopiopybnethanesulfonyhnethyl, 2,2-difluoio-3-phenylpiopyI, 2;2-<iichloro-3- 
phenylpiopyl, 2-eyclohexyIe&yI, cyclohexybnefliyl, cyclopentyhnefhyl, 2-cyclopentylethyl, 
^^-butyhnediyl, 1-metfaylcyclopropylmethyl, 1-metfaylcyclohexylmethyl, 
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1- methylcyclopentylmethyl, 1,3-dimetiiylcyclopentylmethyl, morpholm-4-ylmetiiyl, 
2^^1imefhyl-3-'phenylpropyl, 1-benzylcyclopropylmethyl, 2-(l,l- 
difluorometfaoxy)plienylmefhanesulfonylmet^^^ 2-me1hylpropylsulfonylmefhyl, 
phenyhnetlianesulfoiiylmethyl, pyridin-2'-ylmethanesulfonyl-methyl. pyridin-4-yl- 

5 methanesulfonylmelfayl, cyclopiopylmetfaanesulfonylmethyl, pyridiii-3-ylmetfaan6- 

sulfonylmeftr/1, 2,6-(UfluorophenylmethanesulfonyImethyl, 2>2-dichIoropropyl» 2-pyridin-2- 
ylsulfonylethyl, 2-phenylsulfonylethyl, 5-bromothien-2-ylmethyl, pyridin-4-ylme1hyl, 2- 
chlorobenzyl, or 4-fluoiobenzyl. 

17. The compound of Claim 16 wherein ethyl and R^^ is benzoxazol-2-yl, oxazolo[4,S- 
10 b]pyridin-2-yl, 2-pyridin-3-yl-[l,3>4]-oxadia2ol-5-yl, 2-pyridin-4-yl-[l,3,4]-oxadia2ol-5-yl, 

2- e1hyl-[l,3,4]-oxadiazol-5-yl, 2-isopropyl-[l,3,4]-oxadiazol-5-yl, 2-te7t-butyl-[l,3,4]- 
oxadiazol-S-yl, 2-phenyl-[l,3>4]-oxadiazol-S-yl, 2-methoxymethyl-[l,3,4]-oxadia2ol-S-yl, 2- 
furan-2-yl-[l,3,4]-oxadiazol-5-yl, 2-thien-2-yl-[l,3,4]-oxadiazol-5-yl, 2-(4-metho^henyl)- 
[l,3,4]-oxadiazol-5-yl, 2-(2-mefhoxyphenyl)-[l,3,4]-oxadiazol-5-yl, 2-(3-metho3Qrphenyl)- 

1 5 [l,3,4]-oxadiazol-5-yl, 2-(2-trifluoromeflioxyphenyl)-[l ,3,4]-oxadiazol-5-yl, 2-(3- 
tiifluoromethoxyphenyl)-[l,3,4]-oxadiazol-S-yl, 2-(4-tri£luoiomethoxyphenyl)-[l,3,4]- 
.oxadiazol-5-yl, 2-(4-dimethylaminophenyl)-[l,3,4]-oxadia2ol-5-yl, pyradizin-S-yl, pyrimidin- 
2-yl, 3-phenyl-[l,2,4]-oxadiazol-5-yl, 3-ethyl-[l,2,4]-oxadiazol-5-yl, 3-cyclopiDpyHl,2,4]- 
oxadia2ol-5-yl, 3-fhien-3-yl-[l,2,4]-oxadiazol-5-yl, 3-pyridin-4-yl-[l A4]-oxadiazol-5-yl, 3- 

20 pyridin-2-yl-[l^,4]-oxadiazol-5-yl, 5-ethyl-[l,2,4]-oxadia2ol-3-yl, 5-phenyl-[l,2,4]- 

oxadiazol-3-yl, 5-thien-3-yl-[lA4]-oxadiazol-3-yl, 5-tri£luoromefliyl-[l,2,4]-oxadiazol-3-yl, 
S-pyridin-4-yl-[l^,4]-oxadiazol-3-yl9 or S-phenyloxazol-2-yl. 

18. A pharmaceutical composition phamiaceutical composition comprising a 
therapeutically effective amount of a conq)ound of Claim 1, individual isomer or mixture of 

25 isomers thereof, or a phannaceutically acceptable salt thereof, in admixture with one or more 
suitable excipients. 

19. A pharmaceutical composition pharmaceutical composition contprising a 
therapeutically effective amount of a compound of Claim 1 1 or 12 individual isomer or 
mixture of isomers thereof, or a phannaceutically acceptable salt thereof, in admixture with 

30 one or more suitable excipients. 

20. A pharmaceutical composition pharmaceutical composition comprising a 
therapeutically effective amount of a coxnpoimd of Claim 13 or 14, individual isomer or 
mixture of isomers thereof, or a phaimaceutically acceptable salt thereof in admixture with 
one or more suitable excipients. 
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21. The use of a compound of any of the Claims 1-20 in the preparation os a medicament 
for the treatment of a disease in an animal mediated by cysteine proteases. 

22. The use of a compound of any of the Claims 1-20 in the preparation of a medicament 
for the treatment of psoriasis in an animal. 
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